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L. H. DONNELL 
RESEARCH PROFESSOR OF MECHANICS, ILLINOIS INSTITUTE OF TECHNOLOGY, CHICAGO, ILL. 
AUTICA 
2 5 Hk) study of buckling problems began in 1844 with Euler’s consideration of important additional tactors affecting real phenom 
SINEE famous column theory. Up until comparatively recent times — ena. 
theoretical studies in this field were confined, like Euler’s, to 
, idealized case of the neutral equilibrium for infinitesimal dis- CLASSICAL STABILITY STUDIES 


RATIO ements of a perfectly elastic structure having a shape and 
ling for which such a condition exists. By the 1930's reasona- 
exact solutions of this classical stability theory had been 
‘ined for most of the more basic cases, such as straight and 
ilar rods, rectangular plates and circular cylinders, with 
mped, hinged, and free boundaries, loaded to produce uniform 

mpression or shear parallel or perpendicular to the boundaries. 


‘he engineers who had to use such elements in their machines 


’ 


| structures early found that these “exact solutions’? sometimes 


owed little relationship to actual behavior. Thus the classical 


ry is satisfactory for very slender struts, but because of the 
its to the elastic behavior of actual materials, empirical results 
relied on to this day for most applications, When classical 
bility theories became available for more complex elements, 
‘was found that nonelastic behavior was only one of the causes for 
ous diserepancies between such theories and experiments, 
example, the classical theory predicts many times the actual 
trengths of very thin shells under axial compression; on the other 
id, the classical theory predicts only a fraction of the actual 
‘uuate strengths of very thin hinged or fixed edge plates under 
iupression or shear, Since these discrepancies become greater 
« thinner the material and hence the smaller the average stress, 
can hardly be due to nonelastic effects. 
\dequate theories are needed even more for the more complex 
wes than for the case of simple struts, because the greater num- 
(ol variables makes it less practical to cover all combinations 
empirical methods. The rise of the aeronautics industry, with 
teed for weight efficiency, has necessitated more realistic 
‘udies of many buckling problems, with a consideration of not 
a liv the factors considered in the classical theory but of many 
aa ler factors which sometimes have an important effect upon 
con ‘we behavior of actual specimens—nonelastic as well as elastic 
sonsibill rlavior of materials, finite displacements, initial imperfections 
gir us ‘ich are always present, inertia, ete. There is an obvious parailel 
‘his with the history of fluid mechanics—the early preoccupa- 
of theoreticians with idealized “perfect fluids,”’ the failure to 
‘Wer many practical questions and the consequent reliance 


Ipor 


empirical methods, until aeronautical problems forced the 
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The above introduction does not mean, of course, that classical 
stability studies are useless or out of date. Ina great many causes 
the effects of large displacements and of inertia, ete., are unim- 
portant, the structure is not particularly sensitive to initial im- 
perfections, and stresses are within the elastic range until the peak 
resistance is reached, and so the classical analysis is quite ade- 
quate. [oven in cases where it is not adequate it is the obvious 
first. approximation and steppingstone for further, more complex 
studies, or a basis for semi-empirical design methods. 

But it is very important to remember that this is a field where 
pitfalls await the unwary, and where experimental confirmation is 
very essential, especially when the investigator is on unfamiliar 
ground or when classical stability theory has been found wanting 
in similar cases. Even experimental confirmation in a narrow 
range may be misleading when complicating factors have opposing 
tendencies. Fer example, experiments have sometimes givel 
fortuitous checks with the simple classical analysis of a curved 
panel under axial compression, but only beesuse one factor — the 
sume as for flat panels increases the strength several times, while 
another factor- the same as for complete cylinders under axial 
compression—— decreases it) several times! Tests of supposedly 


hinged end struts are sometimes reported as giving strengths above: 


the Euler value; this is not an indication of a good test but sug- 
gests rather that considerable resistance to end rotation must 
have been present, the resulting partial end fixity more that 
balancing the effects of imperfections present. 

The following reviews refer to some of the interesting classical 
studies which have appeared in recent years: Buckling of bars: 
AMR 1, Revs. 256, 1620; 4, Rev. 1090.) Buckling of simple 
plates and shells: AMR 1, Revs. 437, 439, 441; 2, Revs. 596, 727, 
1125, 1254; 3 Rev. 2263; 4, Revs. 148, 1583, 2380, 4121, 1421; 
5, Rev. 1355. There has been « large output of classical studies 
of anisotropic and composite plates and shells. Sandwich mia- 
terials are covered in: AMR 1, Rev. 65: 3, Revs. 680, 1470, 
1673, 2624; 4, Revs. 160, 646, 1128, 1997, 2487, 3840, 4122, 
4124: 5, Rev. 1040. Plywood construction: AMR 1, Revs. 258, 
1327, 13828, 1330, 1459; 2, Revs. 25, 33, 34, 36; 3, Revs. 679, 867, 
2258: 4, Rev. 10900. Among many classical studies of stiffened 
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plates and shells are: AMR 1, Revs. 67, 623, 810, 951, 1326, 
1616; 2, Rev. 851; 3, Revs. 865, 869, 870; 4, Revs, 2424, 2425, 4422. 
(‘Jassical studies of the buckling of structures made up of a num- 
ber of connected elements are obviously important but have re- 
ceived Jess attention: AMR 1, Revs. 621, 1619; 2, Revs. 604, 
857; 3, Rev. 2633; 4, Revs. 174, 2832; 5, Revs. 1037, 1372. 


EFFECT OF NONELASTIC MATERIAL BEHAVIOR 


In all cases of buckling, nonelastic behavior of the material 
If it occurs afte: 
the peak resistance has been reached, its effect is not likely to be 


occurs at some time during the buckling process. 
of much practical importance. But if nonelastic behavior occurs 
before the peak resistance is reached, then the details of this be- 
havior determine the magnitude of the peak resistance and are of 
great importance. For materials which yield at a constant stress, 
the average buckling stress cannot greatly exceed this yield stress 
unless the proportions are very stocky; however, this is only a 
rough rule, and tells litthe about constructions made of other 
materials, 

The onset of buckling of « perfect specimen for which a condition 
of neutral equilibrium is possible, is mathematically « singular 
point mn the load-displacement relation. This causes no great 
difficulty when the material behaves elastically. However, when 
the complication is added of a singularity in the stress-strain 
relation of yielding material (which follows one law for increasing. 
and another for decreasing stresses), the solution and interpretsa- 
tion of the theoretical relations become quite confusing and 


obscure 


, even for the comparatively simple case of a strut. This 
matter has received considerable discussion and clarification in 
recent vears: AMR 1, Rev. 72; 3, Revs. 50, 1079; 4, Revs. 1047, 
1091, 1522, 1525, 1987. 


to some extent this confusion is academic and unnecessary. Due 


However, it might be pointed out that 


to ever present initial imperfections or other disturbing factors, 
true neutral equilibrium is impossible in actual specimens. The 
consideration of such factors is difficult but not impossible. Tak- 
ing them into consideration would eliminate one of the foregoing 
singularities and with it the confusions associated with nonelastic 
hbuekling, and would, moreover, provide a more realistic analysis. 

The case of the nonelastie buckling of plates and shells has 
received much attention in spite of its still greater complications. 
tecent work on this problem has been reviewed in a recent SUrVES 
article [AMR 4, page 587 |. 


EFFECTS OF FINITE DEFORMATIONS AND INITIAL IMPERFECTIONS 


Classical bar, plate, and shell bending theories approximate 
curvatures by the second derivative of lateral displacements, 
and in the ease of plates and shells neglect “large deflection” 
membrane strains and stresses. The error made in the expression 
for curvature is seldom of practical importance, but it has been 
found necessary to take large deflection membrane stresses into 
account to explain actual buckling behavior in certain important 
Chses One of these cases is that of the ultimate strength ot 
compressed panels, While nN remarkably good approximate solu- 
tion Was obtained by von Warman more than twenty vears ago, 
using small deflection theory and semi-intuitive reasoning, it hus 
long been recognized that more complete analysis requires large- 
deflection theory. Recent work in this field includes: AMR 1, 
Rev. 1196; 2, Revs. 994, 995; 3, Revs. 49, 1668, 1671, 1889, 2259. 

By far the most striking example of inadequacy of small de- 
flection theory is the ease of axial compression of thin cylinders 
or curved sheet. Von Kaérmdén and Tsien showed that post- 
buckling behavior in this case is vastly different from that pre- 
dicted by “small deflection” theory, not only when the deflections 
are large but right from the beginning when the deflections are 
small. Reeent work in this direction includes: AMR 2, Revs. 
1255, 1377; 4, Rev. 2859. While large deflection studies of perfect 





specimens demonstrated the great sensitivity of this case to distyy),. 
ances or imperfections, it was necessary to take these factors int, 
consideration in the theory in order to explain completely the rely. 


tively low peak buckling resistance (using the word “buckling 
in a broad sense) of actual specimens [AMR 4, Rev. 635; 5, Rey 
1341}. 
tions regarding initial imperfections which explain the relative) 
low peak resistance of axial compression cyclinders also e¢xy|,j) 
the relatively high resistance of torsion buckling specimens 


EFFECTS OF INERTIA 


A number of studies have recently been made of the effects ¢ 
inertia on buckling under very rapidly varying axial loads: A\}; 
2, Rev. 1120; 3, Revs. 861, 1892; 4, Revs. 1096, 1136 
2434; 5, Revs. 76, L036. 


gay 


Theoretical and Experimental Methods 
(See also Revs. 1945, 1961, 1980, 2106, 2127, 2147, 2175, 2196) 


1923. Shinbrot, M., A description and a comparison of cer- 
tain nonlinear curve-fitting techniques, with applications to the 
analysis of transient-response data, \.1CA 7'N 2622, 41 )) 
Feb. 1952. 

Let q(t) be a quantity which theoreticaliv should satisty a 
identity of the form 


q(t) = e@(A cos wl + B sin wt) 
Suppose experimental values of q(é) are measured at a series o 
points to, 4, &,...,¢,. The problem specifically studied is that o1 
finding the best values of the constants @, w, A, and B in thy 
“Jeast squares” sense, 

A description and critical comparison are given of a number 
applicable curve-fitting techniques including several steepest 
descent methods, relaxation method, and Taylor series method 
The different methods are applied to « numerical example using 
actual flight data obtained by measuring the pitching velocity o! 
a test airplane in response to an clevator pulse. It is pointed out 
that the methods discussed apply to a wide variety of curve-fitting 
problems, including ones which involve more complicated fune- 
tional relations than that of the specific example. 

Dana Young, Us.\ 


1924. Matthieu, P., Error estimation for method of Adams 
(differential equations). I. Equations of first order (1) ‘1 
man), ZAMM 31, 11/12, 356-370, Nov. /Dee. 1951. 

Paper deals with the first-order differential equation 


Mary). Let (xr) with y(a.) = yo be a solution and z(.r) with : 
Wy an approximation for y(v). Then the error d(c 
(4) and the functions p(.c) = —of(.r,2)/oy, gic) = Jl 

are introduced. The error satisfies approximatel.; d’ 4 — pd 


This equation is used for estimating d in the extrapolation met! 
of Adams; here g(r) is replaced by a function g(r) with grea! 
absolute value, g being a saw-tooth function with linear »! 
each integration interval. A routine of estimating d is deve.o| 
\ numerical example for f(.r,y) both linear in 2 and y show- 
the estimation does not exceed a factor 1.5 as compared \ 


real error. Hans Biieckner, Cerne! 


1925. Courbon, J., Numerical integration in strength of 
materials (in French), Ann. Inst. Bat. Trav. publics (N.S) 
240, 11 pp., Feb. 1952. 

This is a clear exposition of many of the conventional! 


for the numerical evaluation of integrals. The presentsto! 
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Recent unpublished studies show that the same ussump- 
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entirely from the viewpoint of the engineer using these 
and is free of any obscuring details. About a dozen 
mulas are listed in the logical order in which they arise from 
s interpolation polynomial, together with estimates of 
rors With which they are affected. 

-) omitted term of a Taylor expansion is accepted as a measure 


thewis 
Noads, 


As is done so often, the 
‘he error. After a good discussion which shows that each 
tion problem needs to be examined carefully to determine 

ich integration formula is most suitable for it, author comes 
somewhat illogically, with a recommendation for one par- 
procedure (Simpson’s rule followed by a certain third- 
formula) to be followed in all kinds of mechanical load 
ems. There is a commendable discussion of the (often dis- 
rded) danger in applying numerical quadrature formulas if 
tegrand is not continuous and continuously differentiable. 
night have been added that discontinuities in the second or 
Paper concludes with 
from structural 
\ppended to the paper is a transcript of the discussion which fol- 


her derivatives are equally dangerous. 

umerical examples taken mechanics. 

| its oral presentation, including a brief exposition of graphi- 
egration methods by R. Vallette. 

Franz L. Alt, USA 

Rutishauer, H., Speiser, A., and Stiefel, E., Sequence 

controlled digital computers (electronic computers) (in German), 

ZAMP 1, 2, 5, 6, 1, 2; 277-296, 339-362, 1-24, 63-92; Sept., 

1050, Jan., Mar. 1951. 
' his is a relatively complete (94 pages) expository treatment ot 
vomatic digital computers both of the United States and other 


1926. 


intries. Article covers types of problems most suitable for 
jomatic Computation, and describes the structure of such com- 
iingmachines. It contains a partial list of computing machines 
ther completed or under construction in 1949) with their 
racteristies. Arithmetic principles, such as the binary and 
imal systems, and the fixed binary or decimal point method 
floating point operation, are discussed. Logical details of 
uputers are considered, and the use of flow diagrams and other 
ling details are explained. 
lhe use of relays and of vacuum-tube circuits to accomplish the 
gical operations ts covered by the authors, and various types of 
mory storage including acoustic delay lines, magnetic drums, 
ctrostatic are described. Harry D. Huskev, USA 


ed 


1927. Bubb, F. W., Jr., A circuit for generating polynomials 
and finding their zeros, Proc. JRE 39, 12, 1556-1561, Dec. 1951. 
Pay eT 


ling the roots, real or complex, of any polynomial, of any 


describes an instrument for generating polynomials and 


egree, With either real or complex coefficients, and to any degree 
accuracy. It is also shown that this instrument may be built 
mmereially available parts. 


From author's summary 


1928. 


Aparo, E., and Dainelli, D., The EDSAC, a modern 
clectronic computer (in Italian), Ric. sev. 22, 2, 186-201, Feb. 
‘he report starts with a description of the main aspects of the 
computer IH DSAC. 

i showing how the mathematician has to give the machine 
essary information in order that it may perform the cal- 


Some examples follow, with the 


and write the results. From authors’ summary 


‘929. Langefors, B., Improvement in electric computer net- 
‘orks for some elastic structures, SAAB Airer. Co., Linképing 


\ 


 pp., 1951. 
r suggests method of setting up electric network analogs 


fi(xz) and Our, 0)/ot = foC.r 
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for solution of equilibrium states of certain mechanical phenom- 
ena whereby only a single parameter of the analog must be 
varied to accommodate the variation of a single mechanical pa- 
rameter. 

Method is restricted to those problems in which the mechanics! 
parameter to be varied may be factored out of the transformation 
matrix representing the set of equations defining stationary state 
of the phenomenon, and in which the elements of the transforma- 
tion matrix satisfy the relation a, ja,,, = @ind,;, [J = 1,2,.... 

4 1). 

Method, in brief, consists of adding an admittance branch and a 
junction point to a network so that new admittance .1,, has the 
value A, = A,,/(1 — 1/k 
node to which admittance is connected, and & is factor by which 


Here n represents number of the 


the mechanical parameter is varied. The electrical analog is still 
considered to have original number of nodes with new node sub- 
stituted for the one to which additional admittance is connected. 

A further practical restriction which author states is 0.25 < 
k<4. 


Specific examples given by author are pin-jointed beams in two- 5 
and three-dimensional space, and a “shear plate’? with two in- 4 
finitely rigid edge stiffeners. In these examples, parameter “ 
which is varied is stiffness. - 

It is suggested that a set of standard electrical networks can be - 
stockpiled and an analog set up for a specific problem with only 2 
minor alterations, Leonard Becker, USA ° 

. 

1930. Herr, D., Two new economical computers for the > 


design and analysis of servomechanisms, networks, amplifiers, 
and analogous dynamical systems, ./. Amer. Soc. nav. Enars. 63, 
4, 851-871, Nov. 1951. 
Analog computing techniques are applied to two problems: 
(1) To evaluate polynomials and rational functions of a complex 
variable over any domain of the variable; (2) to determine the < 
locus of roots of expressions of the form 


CP = ge) eg oe 42 OS A(1l + bz)... (1 + bz) = 0 


"i 


a, 2 = 


The latter « 
The relation of these 


for any range of values of A or the a’s and b's, 
parameters may be complex quantities. 
problems to servomechanism analysis is discussed. Author pre- 
Components include 
Feb 
1951], and a-c¢ resolvers (rotatable transformers), for which author 
Bromberg, USA 


sents block diagrams of the computers. 
servos, a-c induction potentiometers [title source, 63, 1, 


Claims accuracy of 0.05%. I. 


1931. 
rod vibrations (in (:erman), Z.11/7.1 31, 11 
Dec. 1951. 

The partial differential equation }O'/dr' 4- Ko?,07) U 
a vibrating rod is replaced by an infinite system of difference 


Collatz, L., On the stability of the difference method in 
12, 392-393, Nov. /- 


QO tor 


equations for points distributed in a place-time coordinate-plan 
(rectangular meshes). Mash width in x and ¢ direction is respe 
tively, dandh. The difference equation for (7) ..) (approximating 


value to B54 +1) is 


U; hy Is calculated from. the right-hand side of this equation 
that 


will not 


mall 
lead 


lor k— 


Author investigates how must be chosen in order 
, and U, 
to an unbounded error distribution in the values / 


errors in the values U’ for a certain / 
Author shows that for a rod on two supports with vir, 0 
,it is sufficient that z 4: 

J. W. Cohen, Holland 
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©1932. Petrovskii, I. G., Lectures on the theory of integral 
equations |Lektsii po teorii integral’nikh uravnenii] 2d ed., 
Moscow-Leningrad, Gosud. Izd. Tekh.-Teor. Lit., 1951, 127 pp. 

Author gives an exposition of the fundamental theorems of 
integral equations of the second kind 


g(P) = S K(P, Q)e(Q)dQ + f(P) 


where P, Qe, and G are ad-dimensional region bounded by a finite 
number of (d — 1)-dimensional smooth surfaces. In chapter 1, 
the Fredholm theorems are stated and then proved, first for a 
degenerate kernel, next for continuous kernels small in absolute 
value, then for uniformly continuous kernels, and finally for 
kernels of the form K(P, Q)/PQ® where @ < d and K is uni- 
formly continuous. In chapter 2, Volterra equations are treated 
briefly by reduction to the last case of chapter 1. In chapter 3, 
real symmetric piecewise continuous kernels are treated. Here 
the author emphasizes the analogy with transformations of n- 
dimensional vectors by symmetric matrices, setting forth the 
analogous theorems in parallel columns. The rest of the chapter 
is then devoted to proving these theorems for the integral equation 
case. In an appendix, the author indicates the necessary modifi- 
cations in order to carry through the theorems of chapter 3 for 
real symmetric Lebesgue square integrable kernels. The book is 
written simply and clearly and with good motivation for the 
theorems. J. V. Wehausen, USA 


1933. Esipovich, E. M., On stability of solutions of a class of 
differential equations with retarded argument (in Russian), 
Prikl. Mat. Mekh. 15, 601-608, Sept. /Oct. 1951, 

Differential-difference systems of the form 


dy(t)/dt = Ay(t) + By(t — h) 
lead to transcendental equations of the form 
P(z) + Q(z)e=? = 0 


where P and Q are polynomials, for the determination of the 
characteristic roots. The author presents some general results on 
the location of the roots of this equation and treats some particu- 
lar equations by way of illustration. 

R. Bellman, USA 


1934. Shulgin, M. F., Reduction of a system of differential 
equations to the Lagrange form ‘(in Russian), Dokladi Akad. 
Vauk SSSR (N.S,) 75, 3, 349-351, Nov. 1950. 


Given the system 


%@=JAt; as Gd) (r= 1... 2) 
introduce the supplementary coordinates qg,.; and put 
L = 2G Gn+i + Sif Qn+i 


Then the first n Lagrange equations derived from L define the 
quer, While the last n coincide with the original system [1]. 
If there are k(k < n) evelic coordinates, the Lagrangian system of 
order 2n can be reduced to a new Lagrangian system of order 
2n — k, the new coordinates being ges, . . ., Gen, and the new 
kinetie potential R = L — TA sal /Oq,)g; containing k arbitrary 
constants ¢,. When the latter system has been solved, the re- 
maining original coordinates g, ean be obtained from the equa- 


“oR 
n= / “dt +b, (r = 1.248) [2] 
or, 


where 6 are constants of integration. 


tion 
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If the coordinates q,;{¢ = 1, ..., n) are not explicitly contained 
in the f,, they are also not contained in L. In this special case 9: 
k = n cyclic coordinates, a particular solution of the reduced 
Lagrangian system for the qg,+; vields, by means of the equatio; 
|2}, the general solution of the original svstem. 

I. Leimanis, Canada 


1935. Bonneau, E., and Janin, R., Calculation of complex 
roots of algebraic equations of higher degree with real or complex 
coefficients and mechanization of the method on punched-card 
machines (in French), Rech. aéro. no. 25, 39-54, Jan.-Feb. 1952 

Authors describe, in detail, Graeffe’s method for the solutio; 


of an algebraic equation Py(z) = O (with real coefficients), T 
compute the real parts of two conjugate complex roots and thy 
sign of the real roots, the equation (2 — €) = O is treated 


equally, i.e., the roots are displaced by the very little distance ¢ 
ulong the real axis. The method is extended to equations wi 
complex coefficients, and prepared for the use of punched-car 
machines. The reckoning time is given for some examples t! 
were used as test equations; e.g., the solution of an equation o 
the 10th degree with real coefficients required 2 hr 40 min, ii 
roots were real, twice the time if some roots were complex, « 
eight times the time in the case of complex coefficients. 

F. A. Willers, German 


1936. Prodi, G., Stability questions for noniinear partial 
differential equations of parabolic type (in Italian), .1ff: Aer 
naz. Lincei RC, Sci. Fis. Mat. Nat. (8) 10, 365-370, 1951. 

The problem of demonstrating the stability in the sens 
Poinearé-Lyapunov of the solution « = 0 of the nonlinear pars- 
bolic equation u, = Uz, + Uy, + u.. + f(z, y, 2, t, uw), wher 
u = a(z, y, z) at ¢ = O for (2, y, ze, u = 0 on B, the bound: 
of Ryand f /u —~+Oas u—0, was raised by the reviewer [7ran 
Amer. math. Soc. 64, 21-44, 1948] and solved for some simple tv- 
gions, in particular for a rectangular parallelepiped. Tl» 
author, using some very simple methods tracing back to Haar «a 
Westphal, proves the stability for general bounded regions « 
for more general forms of the parabolic equation. He furtl: 
shows that the condition |f|/\u! + 0 may be replaced by th 
weaker one (f(a) — f(ue)) S aja — w, where c is a constan' 
which depends upon R. Although the question of the existenc 
of the solution of the above equation is not discussed, the metliou- 
used in the paper are equally applicable to the treatment of 1! 
problem. R. Bellman, UsA 


1937. Prodi, G., New stability criteria for the equation 
y’’ + A(x)y = 0. I (in Italian), Atti Accad. naz. Lincei PR 
Sct. Fis. Mat. Nat. (8) 10, 447-451, 1951. 

It was shown by Ascoli that all solutions of (1) vu” + (1 
a(t))u = 0 are bounded if a(t) is the sum of a furetion of bound 
variation over [f, ©] and a function which is absolutely integrs 
ble over [f, ©]. Subsequently, it was shown by the san 
author that if a(¢) = ¢~! sin at, a function which escapes the pr 
vious criteria, then the solutions are bounded if a@ # 2, # 
unbounded otherwise. In the present note is shown that the se" 
tions of u” + (1 + t-* sin at)u = 0 are bounded if a@ # 2% 
6 > 3. This is a special case of a general result obtained by co! 
verting (1) into an integral equation u = v + of k(t, tialtim!- 
dt,, where v is the general solution of u” 4- u = 0, and iteratin: 
once, obtaining 


u=v + of k(t, t a(t; ect dt 
to SER, tat) (of k(t teal tek (te dts) dh. 
R. Bellman, U>‘\ 
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1938. Bulgakov, B. V., The discriminant curve and the 
7’ jomain of aperiodic stability (in Russian), Prikl. Mat. Mekh. 14, 
, 133-458, Sept./Oct. 1950. 
a Phe linear system dX dt = (uA + vB + C)X, where YX = X(t) 
_, vector, A, B, © are real constant matrixes, and yp, v are real 
-ameters, has for its characteristic polynomial an expression of 
eform A(z) = P(2) + Q(2v + R(z). The domain of aperiodic 
pility is the region in the (yw, v)-plane in which A(z) = 0 has all 
-. oots real and negative. The discriminant curve .Y is useful 
x the study of the domain of aperiodic stability; Y is given in 
d vametrie form by the equations P(e)u + Q(elv + R(e) = 0 = 
) eu + Q’(ev + Re), where € is a real parameter. If a point 
crosses Y in an “appropriate direction,” a pair of complex 
ts of A(z) = 0 disappears. The main theorem characterizes 
jis direction precisely. 
sy of Mathematical Reviews J. G. Wendel, USA 
1939. Doetsch, G., Handbook of the Laplace transformation. 
Vol. I. Theory of the Laplace transformation {Handbuch der 
Laplace-Transformation. Bd. I. Theorie der Laplace-Trans- 
formation], Basel, Verlag Birkhduser, 1950, 581 pp. 
This well-written, well-documented book should appeal to 
ther the mathematician or mathematically trained engineer or 
he physicist. It is primarily a reference work rather than a text, 
vering the theory and general properties of the Laplace trans- 
rn much more extensively than the commonly used American 
sts, eg, Churchill’s book. This theory is given a generality 
, vhich should appeal to the mathematician by the use of Lebesgue 
tegration throughout, and the general tone is mathematical (as 
u Widder’s book). However, for the engineer, the proofs are pre- 
sented insuch a way that he can almost always substitute Riemann 
tegrals in the argument, warning being given when this would 
uvalidate the proots. Some of the particularly worthy special 
eatures Of the presentation are: A collection in an appendix ot 
ertain required theorems with which the reader is not expected 
‘oy be familiar; mention of presently unsolved problems, helping 
the reader to distinguish between the unknown and facts merely 
eyond the scope of the work. 
The present work is an extension of the author’s earlier book, 
ding progress since 1937 and redirecting emphasis along cer- 
lines. Among other subjects, it extends considerably the 
wher treatment ot the bilateral transform and the convolution 
id inversion integrals, Applications are omitted but are to be 
given in a second volume. 
ln general, the subject matter is the ordinary unilateral Laplace 
‘ausiorm; however, the bilateral transform is discussed and is 
ied to introduces the Mellin transform. The Fourier transform 
on ~also developed as a special case of the bilateral Laplace. Some 
orems on the unilateral Laplace-Stieltjes transform are given 
way ot orientation for further study elsewhere. Specifically, 
he subject matter of part [ includes the analytical properties of 
’ transformation and the function-theoretic properties of the 
isiorm. Here there is an exhaustive treatment of convergence 
“alten glossed over, and of the well-known theorems on differen- 
lution and integration of the transform, convolution, and the 
Part II concerns the inversion integrals for Fourier and 
Laplace transforms and the Parseval equation. Part IV dis- 
isses the transforms of special classes of functions and includes a 
apter on the bilateral Laplace or Mellin transforms. These 
parts probably form the meat of the book for the non- 
ne ‘hematician. Parts III and V are devoted, respectively, to 
‘eeneralization of the Laplace transform and to Abelian aiid 
‘wiberian theorems. The latter, which concern asymptotic 
‘vior of functions and their transforms, do, however, contain 
i theorems of considerable interest in physical applications. 
Robert E. Roberson, USA 
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©1940. Neville, E. H., Jacobian elliptic functions, 2d ed., 
New York, Oxford University Press; Oxford, at the Clarendon 
Press, July 1951, xvi + 345 pp. 87. 

This is not the place to discuss various possibilities in the 
analytic treatment of elliptic functions, beyond that suggested 
by the title. Let it suffice to remark that the reader already 
familiar with the elementary parts of complex variable theory will 
find here a careful, complete, and enjoyable development of 
elliptic functions, containing all that is required for applications. 
No actual applications are included; this book belongs to what 
engineers call pure mathematics, what American pure mathema- 
ticians call applied mathematics, since it deals with explicit 
formulas and calculations concerning particular functions. The 
reader must not expect to use the work as a handbook; rather, 
like any sound treatment of this subject, it must be carefully 
worked through. The length of the book is explained in part by 
the fact that the ubiquity of the functions is proved without use 
of Riemann surfaces—to develop whose theory a still longer work 
would have been required. 

The reviewer must take this occasion to deplore current pub- 
lishing practice. The author of this valuable and unique treatise 
tells us that in this second edition, lithoprinted from corrected 
sheets of the first, he was, unfortunately, unable to make more 
than a small] fraction of the improvements he wished. 

C. Truesdell, USA 


1941. Gay, P., and Hirsch, P. B., A non-destructive x-ray 
method for the determination of the thickness of surface layers, 
Brit. J. appl. Phys. 2, 8, 218 222, Aug. 1951. 

Surface layer may be on single crystal or polycrystalline base. 
No removal is needed for determinations. Method employs ab- 
sorption of both incident and reflected beam through the layer. 
Laver and reflecting planes of specimen determine angle @. 
Reflecting planes and beam determine Bragg angle 6. Thickness ¢ 
is the unknown of an exponential equation between these angles, 
incident and reflected intensities, beam width, and three known 
coefficients. Author recognizes that uncertainty of absorption 
coefficient of layer is a disadvantage and that it must be different 
from matrix coefficient. Spectrometer and Geiger counter sare 
used for measurements. Paper explains process of calibration. 

Reviewer has consulted Professor Galloni who considers the 
method to be original, useful, and proficient. 

Jorge Carrizo Rueda, Argentina 


Mechanics (Dynamics, Statics, Kinematics) 
(See also Revs. 1934, 1959) 


©1942. Stephenson, R. J., Mechanics and properties of matter, 
New York, John Wiley & Sons, Inc.; London, Chapman & Hall, 
Ltd., 1952, x + 371 pp. 36. 

This textbook is intended for students of engineering and 
physics who have had a minimum of a year’s course in gen- 
eral physies and the same in caleulus. emphasis is placed on the 
physical concepts, and mathematics plays the role of a servant 
The chapters deal with kinematics, motion of a particle, work and 
energy of particles, Newton’s law of gravitation and some of its 
consequences, free and forced harmonic oscillations, translational 
and rotational motion of rigid bodies, elasticity, staties, hydro- 
statics and hydrodynamics, and wave motion. Drawings are 
clear and illustrative examples are scattered throughout the text. 
kixercises are given at the end of each chapter; answers, however, 
to most of these are not given. This book should give the 
student further insight into classical mechanies and prepare him 
for more advanced work in modern physics. 

J. Seott, USA 
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©1943. Nekrasov, A. I., Course in theoretical mechanics. 
Vol. I. Statics and kinematics {Kurs teoreticheskoi mekhaniki. 


t. I. Statika i. kinematika] 4th ed., Moscow-Leningrad, Gosud. 
Izd. Tekh.-Teor. Lit., 1950, 388 pp. 

Under the subject of statics, author discusses concepts of force, 
moment, vector and scalar products, concurrent and_ parallel 
Then follows treatment of equilibrium of par- 
allel forces, theory of couples, plane systems of forces, friction, 


force systems. 


rolling and end journal resistance, and arbitrary space force 
This is done by analytical methods using vector rep- 
resentation which author believes is the best approach. 


svstems. 


Next comes graphostatics with discussion of string polygons, 
Applications of string polygon 
to finding reaction forces and moments in beams are made. A 
brief discussion of finding forces in truss members by Ritter’s 


moments of forces, and inertia. 


(method of sections), Culmann’s, and Maxwell-Cremona methods 
completes the statics part of book, 

Kinematics then receives considerable attention. Subjects 
treated are velocity and acceleration of a point; translation, rota- 
tion about a fixed axis, and plane motion of rigid bodies followed 
by discussion of rotation of rigid bodies about a fixed point. 
Addition of linear and angular velocities and reduction to simple 
system are discussed. 

The last two chapters are devoted to the general case of motion 
of rigid bodies, velocity and acceleration of a point in compounded 
(Coriolis) motion, At this point, moving reference axes receive 
The entire treatment of kinematics is by vector 
S. Sergev, USA 


attention, 
representation, 


1944. Slezkin, N. A., Basic equations of motion of a deforma- 
ble medium of particles with variable mass (in Russian), 
Dokladi Akad. Nauk SSSR (N.S.) 79, 1, 33-36, July 1951. 

ISquations of motion, change of mass, and change of momen- 
tum of a deformable medium with variable mass are derived. 
The (vectorial) equation of motion contains the reactive stress 
tensor in addition to the usual stress tensor, while the equation of 
change of momentum includes the density tensor of momentum 
flow of added masses. For a particular form of these equations 
in the case of a gas, see AMR 5, Rev. 1078. Some possible ap- 
plications to the study of turbulent motion of a liquid or a gas 
are indicated. FE. Leimanis, Canada 

1945. Shulgin, M. F., Generalization of the Poisson theorem 
to the case of holonomic nonconservative systems (in Russian), 
Dokladi Akad. Nauk SSSR (N.S.) 81, 1, 23-26, Nov. 1951. 

Let the Hamiltonian equations of a nonconservative holonomic 
dynamical system be 


Gq; = OH/Op,, p; = —OH/dq; + Q;, @ = 1,....,n) [I] 


where H and Q; are known functions of the coordinates q;, the 
impulses p,, and time é. Introduce supplementary coordinates u; 


and impulses s; and put 

K = 2,(0H /dp,)s; + 2 (0H /dq; — Qu; 
Then, with A(¢; g;; py uss s,;) as the Hamiltonian function, the 
system [1] assumes the form 


G; = OK/0ds;, p; = —OK/du,, (« = 1,..., 2) [2] 


and the u,; and s,; are determined by the equations 


u; = OK /dp,;, §; = —OK/dq,;, (¢ = 1,..., n) [3] 


The results of the paper can be summarized as follows: Let 
flay: py OF = const and 9(q;; py u;; 8; 0) = const denote two 


initegrals of the system [1] and of the extended system [2] and 
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[3], respectively. Then, if the substitution u; = of/dp, = 
—Of/dq; is made, the equation (/, g) = const, where (f, ©) dp. 
notes the Poisson’s bracket-expression of the functions f and ¢ 
constitutes, in general, a new integral of the original system || 
If, in particular, f(q;; py ¢) = const is an integral of a nonconse 
ative scleronomic system [1], then of/of = const is also an jy; 


gral of this system, and consequently 0?f/0f? = const, and so 0; 
are integrals, 

The theory is illustrated by an example of a free motion o/ , 
material point with unit mass in a resisting medium (the resist- 
ance being proportional to the velocity), and attracted by , 
force proportional to the distance from the origin. 

E. Leimanis, Canada 


1946. Varshavskii, L. A., On the conditions of stability of 2 
linear system (in Russian), Zh. tekh. Fiz. 21, 8, 907-919, Aug 
1951. 

Author notes that, although the Hurwitzian criteria of stabili: 
permit ascertaining whether a given system is stable or not, t} 
inverse problem, i.e., the determination of the coefficients in ad- 
vance so as to secure a stable system, presents some difficultir, 
His purpose is precisely to attempt to obviate this difficulty 
is noted that, in the general case of a linear system with man 
degrees of freedom, the variables are determined in the form 
rational fractions involving certain polynomials. Author applic 
the well-known property of polynomials according to which +! 
simple (real or imaginary) roots of polynomials formed by tly 
even and by the odd terms of the original polynomial, alternate i 
The establishment of these condition: 
occupies the major part of the paper, and it is shown that 1! 


the sequence of roots. 


problem reduces to the determination of certain stable regions | 
the multi-dimensional space of the parameters. For the gene: 
case of n degrees of freedom, the calculation is complicated a 
cannot be abstracted. It is sufficient to mention that us 
made of certain properties of determinants in which some colum»: 


are omitted. N. Minorsky, Franc 


1947. Goodman, T. P., Toggle linkage applications in di- 
ferent mechanisms, Prod. Engng. 22, 11, 172-173, Nov. 195! 


©1948. Chebishev, P. L., Theory of the mechanisms known b) 
the name parallelogram. With commentaries by V. L. Gon- 
charov, I. I. Artobolevskii, and N. I. Levitskii, and the addition of 
an essay by I. I. Artobolevskii and N. I. Levitskii on the develop- 
ment of approximate methods in the synthesis of mechanisms 
according to Chebishev. [Teoriya mekhanizmov izvestnikh pod 
nazvaniem parallelogramov. S kommentariyami V. L. Goncharova, 
I. I. Artobolevskogo, i N. I. Levitskogo, i prilozheniem stati I. |. 
Artobolevskogo, i N. I. Levitskogo, razvitie priblizhennikh meto- 
dov sinteza mekhanizmov po Chebishevu], \Moscow-Leningrac: 
Izdat. Akad. Nauk SSSR, 1949, 80 pp. 

As a contribution to the current Chebfshev revival, his 150 
paper (“Théorie des mécanismes connus sous le nom de parallélo- 
grammes,’ Mém. Acad. impériale Sci. St.-Pétersbourg 7, 537-90 
1854] has been republished (in an 1899 Russian translatio! 
(“‘Parallelogram”’ stands here for “linkage.’’?) No specifi 
plications to linkages are presented in the paper, which is pur 
mathematical, except for the introduction which shows th 
nological origin of the problem of best approximation |! 
principle of full oscillation (credited to Poncelet) is 
enounced and applied to some approximation problems by ! 
of power polynomials (34 pp.). 

The commentary by Goncharov (16 pp.) is a popular | 
on the Watt linkage (with puzzling wealth of detail), follow 
a mention of the credit due to Poncelet for the princip| 
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willation, a brief and restricted proof of it, and a few examples of 
vst approximation. The commentary by I. I. Artobolevskil and 
vitshil (16 pp.) is simply a summary of Chebishev’s papers 
vith some direct quotations). The appendix by the same two 
hors is another survey of Soviet work based on Chebishev’s 
proximation [see Akad. Nauk SSSR Trudi Sem. teor. Mash 
Weih. 4, 16, 546, 1948]. A. W. Wundheiler, USA 


1049. Artobolevskii, I. I., Foundations of the kinematics of 
automatic machines (in Russian), 7T’rudi Sem. teor. Mash, Melh. 
1. 81 126, 1947, 

\uthor introduces some terminology and seme logic for the 
jseussion of the general design of automatic machinery. His 

ern is the timing and duration of the component processes 

ved. For reciprocating parts, the dependence of the dura- 

of the cyele on the law of acceleration is discussed. Some 

tines (graphical and others) for the setting up of a timing plan 

lof activating elements are described, also in the case of several 
g shafts. \. W. Wundheiler, USA 


1050. Artobolevskii, I. I., A new method for the determina- 
tion of flywheel masses (in Russian), Trudi Sem. tear. Mash. 
Wilh. 1, 49-56, 1947. 

\uthor first derives the formula 


w,2dI,/dt = 2X [mva + we} 


rw, is the constant angular speed of the driving member, 

2 the kinetic energy of the machine, v and a the speed 
ngential acceleration of the mass center of a link, w and € its 
gular velocity and acceleration, and m, J its mass and central 
wnent of inertia, Then he suggests 2 certain correction for the 

i variable w,, which is based on the extreme values of w, and 

Ile argues that his method is superior to the graphical ones of 

Vitenbauer, Mertsalov, and Radinger. 
A.W. Wundheiler, USA 


1951. Levitskii, N. I, Design of plane mechanisms with 
lower pairs |Proektirovanie ploskikh mekhanizmov s nizshimi 
parami|, Moscow-Leningrad, Inst. Mashinostroeniva, 1950, 182 
This is a monograph on the method of least squares in approxi- 
de linkage design. The method also appears in combination 
ih the method of linear corrections. The author's own results 
tute the bulk of the book. The problem is to generate a 
lion or to trace a curve; the mechanisms are the four-hinge 
ukage and the simple slider-crank linkage. All solutions are 
owed by numerical illustrations. The presentation is very 
eit 
\n introductory chapter | discusses the method and the mathe- 
i] prerequisites. In chapter 2 the four-hinge linkage ABCD 
lescribed by means of six parameters (three side ratios, the 
tion of the stand AD, and the limits of the working-range 
nterval): the relation between the lever angle Y and the crank 
lige ais the generated function. Assuming ( to be a crosshead 
nd W the required funetion of a, 4, = BC,? — BC? is the 
epted measure of the deviation. It is given the form 


F(a) — pogo(@) — pigi(@) — pogo(a) 


/), pp are determined to make S Apdo a minimum over the 

x range. It can also be represented in the form F(@) — 
Fic =~ prgila) — pega) — pyprga@), and then po, pi, Pe, Ps 
letermined. The functions F and ¢ are not uniquely de- 

1, and have been chosen so as to make them dependent 

@ and the given parameters of the mechanism. Worked-out 
es show how linear corrections can refine the approxima- 
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tion still further. The functions generated here are Y = @ and 


Y =loga. Also, the “best.” ie. uniform (= Chebfshev: equal 
extreme deviation) approximation is obtained (as a further re- 
finement) by successive linear corrections. All this work is 
numerical. 

In chapter 3, for curve tracing by means of a connecting-rod 

point J/7, Cis again replaced by a slider crank and A, = DC.* 
2 is accepted as the measure of the deviation when the tentative 
point Mois moved upon the curve to be traced, A, is treated as 
in the preceding chapter. Numerical examples deal with a ballis- 
tic curve and a certain closed curve, both given by means of «1 
finite number of points. The problems of three, four, and five 
parameters are treated, the latter again by applying successive 
linear corrections. 

In chapter 4, the mechanism ts a slider-crank linkage ABC, 
and the abscissa NV of the crosshend C is a function of the angle 
a of the crank AB, used to generate the given function. Again it 
BC is assumed to be variable, 3, = BC? — [ is accepted as a 
measure of the deviation if XN is the given function of a. The 
same method of least square deviation is used for the determina- 
tion of two, three, and four parameters. The numerical work 
deals with the function XY = tan @,. 

Chapter 5 takes up curve tracing by means of a point of the 
connecting red of the slider-crank mechanism, Here A, = AB? 
— 2? (AB — crank) is assumed as the measure of the deviation 
The previously considered ballistic curve is used for numerical 
work. A bibhography of 100 titles is appended. It contains only 
seven non-Russian references, of which only one (Svoboda, AMR 
2, Rev. 1228] is in English. A.W. Wundheiler, USA 


1952. Levitskii, N. I., Design of a four-bar linkage with four 
and five variable parameters, tracing a given trajectory (in 
Russian), Trudi Sem. teor. Mash. Melh. 7, 27, 5-88, 1949. 

1953. Levitskii, N. I., Design of a four-bar linkage for a given 
motion of the following crank (in Russian), Vrudi Sem. tear, 
Mash. Mekh. 7, 28, 26-73, 1949. 

1954. Levitskii, N. I., and Levitskaya, O. N., Design of 
slider-crank linkages (in Russian), 7rudi Sem. teor. Mash, Mekh. 
8, 31, 5-46, 1950. 

These papers have been incorporated in the first author’s book 
(see preceding Rev. 1951), as pages 121-140, 47-92, and 160-175, 
respectively. The least-squares method, together with an idea of 
deviation measurement, are applied, as described in the review 


of the book, A.W. Wundheiler, USA 


©1955. Geronimus, Ya. L., On the application of Chebishev’s 
methods to the problem of the balancing of mechanisms. O 
primenenii metodov Chebisheva k zadache uranoveshivaniya 
mekhanizmov], \Moscow-Leningrad, CGosud. Izdat. Tekh. Teor 
Lit., 1948, 148 pp. 

The first chapter (52 pp.) of the book presents a survey of some 
approximation methods (interpolation, expansions, least-squares, 
Chebishev’s uniform approximations combined with successive 
ones) with special attention to approximate expressions of the 
form Ye,€,, €, = exp (ka) with complex ¢,. A graphical method 
is given for the last mentioned method. The remainder is an ex- 
pansion and an elaboration of the author's previously published 
ideas | AMR. 5, Revs. 981, 982]. 
bers rotating about axes perpendicular to the crankshaft are eon- 


Mechanisms containing mem 


sidered. 
The mathematical feature of the method is the use of complex 
numbers to represent the main inertial force p’ and the transverse 


inertial moment m’,, of the crankshaft: p’ = Rew'Le.F,, m yy 
Rw2Sd,¢,. The axial inertial moment is real: VW.’ = Rw?X(q, 
KS k 2 


cos ka, + h,sinka). The origin of the moments is the center of 
symmetry of the shaft, @ is the crank angle, w the angular speed. 
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The counterweights of masses 7 are assumed to rotate about axes 
parallel to the crankshaft. Their inertial main forces can be 
represented by witw?f, and inertial moments by (uzRw*f, where 
u = mexp (i); R, d, - are the cylindrical coordinates of the 
The 


balancing when only the total main force and the total inertial 


counterweights. author distinguishes between ‘‘outer’’ 
torque are separately minimized (in the least-squares or the 
(Chebishev sense) and “full” balancing when each of the bearing 
reactions is minimized, 

Chapter 2 (27 pp.) is devoted to the problem of outer balancing 
Both 


If the counterweights sre 


by means of two counterweights. least-squares and 
Chebishey minimizing are considered, 
solid with the shaft, only transverse balancing can be achieved. 
If they are made to rotate about axes parallel to the shaft, axical 
minimal balancing can be achieved as well. The results are ex- 
tended to the case in which each throw of the crankshaft controls 
It is 


shown that the solution of this problem can be easily derived 


the same mechanism (as in engines of the types V, W, or X). 


from that of the balancing of the crankshaft alone, by multiplving 
the masses of the counterweights by the same factor, and turning 
them by the same angle. A specific application is made to the 
eccentric of a locomotive 

Chapter 3 (20 pp.) deals with full balancing. There arises here 
the additional problem of the distribution of the reactions among 
the bearings, and influence coeflicients are determined, Chapter 
1 (12 pp.) concentrates on the one-cylinder reciprocating engine, 
(Chapter 5 (16 pp.) considers bearing reactions only (see the second 
paper cited above) assuming negligible resultant inertia forces. 
\linima are required for each reaction and for the total mass of the 
counterweights. Here least-squares minima are used, and gis 
reactions accounted for. 

The novelty of the author's approach consists in going bevond 
the conventional method of balancing the first orsecond harmonics 
in the crank angle) of the inertial forces. 


A. W. Wundheiler, USA 


19506. 
mechanisms (in 


74-90, 1949, 
Author considers the balancing of the first harmonic of the re- 


Semenov, M. V., Design of partly balanced plane 
Trudi Sem. teor. Mash. Mekh. 8, 2%, 


RUSSran ), 


sultant inertia of a plane mechanism, by modifying only the mass 
distribution of some working members. For a four-bar or slider- 
erank linkage in one plane, he does it by moving the mass centers 
Othe: 


examples are considered before mechanisms having several paralle! 


ot the cranks, or of one crank and the connecting rod. 


planes are considered, The equations are simple and tully treated. 
\. W. Wundheiler, USA 


1957. 


Russian ), 


Semenov, M. V., Balancing of spatial mechanisms (in 
Trudi Sem. teor. Mash. Mekh. 8, 32, 31-42, 1950. 

lt is shown, for rotating machinery in space, that if the 12 
coefficients of the Ath harmonic of the inertia force are given, 
three balancing counterweights ean be easily determined (they 
must be mounted on conical gears rotating at the speed ka). Fon 
the case of the first harmonic, author extends method of the pre- 


ceding paper to the spatial case. \. W. Wundheiler, USA 


1958. Catlow, Marjorie G., and Vincent, J. J., The problem 
ot uniform acceleration of the shuttle in power looms, ./. 7/'«z/ 
/nst. Trans. 42, 11, T4138 TAS88, Nov. 1951. 

\uthors present a comprehensive theoretical investigation ot 
shuttle movements for rationalizing designs of cam-operated 
picking mechanisms so as to reduce maximum accelerating force 
Various new movements are proposed and 
shown in’ British 


involved in picking. 


mathematically analyzed, including those 
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patent 642,856. Results are exhibited graphically throughout t}, - 
paper, 

In comparing nominal and actual performance of the moye- 
ments, the effects of ‘“alacrity’”’ of the mechanical systems and 
other loom parameters are taken into account. Sensitivity of the 
proposed movements to loom speed and to chance variations jy, 
rigidity of the mechanism is considered. Alacrity is defined 4s 
the ratio of the mass of the shuttle and picker to the rigidity 0 
the system. 

Methods employed are, first, to postulate the form of noming! 
movement and then deduce actual conditions of acceleration 
second, to impose on the actual acceleration a function of tiny 
thus determining the nominal movement 

Criteria for realizing the advantages of the new movements ay 


pointed out. Authors conclude that the reduction in maximum 1 Of 


accelerating force at a given velocity is governed by the distance: vibra 
available in the shuttle box and the alacrity of the system cloide 
Llovd R. Noenig, US \ fod 
Gyroscopics, Governors, Servos Ko 

(See also Revs. 1930, 1938) 

1959. Bromberg, P. V., On the problem of stability of « a 
class of nonlinear systems (in Russian), Prikl. Wat. Mekh. 14,° mer 
IHL 562, Sept. /Oct. 1950. 

Author obtains a slight extension of the stability criteria giy 
hy Lur’e [AMR 3, Rev, 829] for the system : 

f= Az, +f(o),s =1,....,n, 6 = 5; Bata — rflo 
In particular, the author is able to treat the case when , + Lyd, 

Aq = 0, to which the Lur’e method is inapplicable \ut 
Courtesy of Mathematical Reviews J. G. Wendel, USA 

©1960. Ahrendt, W. R., and Taplin, J. F., Automatic feedback 

control, New York, Toronto, London, MeCGraw-Hill, L951, xiv 

112 pp. $7.50. 

This book forms a bridge between some of the modern books on . 
the theory of servomechanism and the older publications on auto 
matic control engineering. The book is on an intermediate lev: 
of difficulty and successfully integrates the practical problems 
industrial control with the recently developed mathemiatics 
techniques of feedback-systems analysis. 

Chapter 1 introduces the reader to the subjeet matter. Chap 106 

ter 2, “Dynamical analysis of physical systems,” reviews th vo 
physical and mathematical background required for transieh! . 
and steady-state analysis. A review of the “Theory of Laplac 
transforms” is included. Chapters 3-6 present the genera 
theory of linear feedback-control systems. In particular, chap 
3 presents transient analysis of some simplified systems, Chapt’ 
} presents an introduction to steady-state analysis, including 
Nyquist criterion. Chapter 5 presents the steady-state analysis 0 
various feedback-control loops, including the effects of time lug 
proportional plus integral control. proportional plus lead contre 
The use of log-deeibel charts and various phase-gain relations!ip> 
are also presented. Chapter 6 deals with multiple-loop cont" 
systems, 

Chapter 7 discusses such design considerations as the char 
terization of controlled systems and disturbances on the basis 0 
empirical data. Chapter 8 deals with nonlinearities such a>! 
time variable elements, (2) variable gain, (3) frietion and hacks 

af ? 


lash, (4) saturation, (5) discontinuous controls. 
The remainder of the book applies the techniques previous! 
developed to the design and analysis of (1) positioning devin 
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imatically operated controllers, (3) temperature regula- 
}) speed governing, (5) pressure, flow and liquid level con- 
lhese three chapters comprise about one third of the book 
esent a systematic and practical discussion of these feed- 
mitrol problems of wide industrial application. 

« end of the book there is a large number of problems. 
-hould be weleome by all those who intend to acquire : 

knowledge of feedback controllers. 

Andrew Vazsonyi, USA 


Vibrations, Balancing 
(See also Revs. 1931, 1942, 2074, 2236) 


1061. Pignedoli, A., On the effective determination of the 
vibration frequencies of a homogeneous plate with an epicy- 
cloidal built-in contour (in Italian), Atti Semin. Mat. Fis. Univ. 
14, 30-44, 1949-50. 

neles ure obtained from determinant of infinite order, 
ment being a sum of integrals of products of Bessel and 
netric functions, No suggestions are given as to practical] 
William A, Mersman, USA 


i procedures, 


1902. Johnson, D. C., A new treatment of the tuned ab- 
sorber with damping, -lero. Quart. 3, part 3, 182-192, Nov. 1951. 
\uthor considers the problem of the optimum design of a tor- 


vibration damper, which includes a linear viscous damping, 
ise With multiple-evlinder engines. This problem has been 
ted by Timoshenko [**Vibration problems in engineering,” 2nd 
1937, p. 245) in an oversimplified form. The problem has 
treated in more generality by Zdanowich and Moyal 
nech. Engrs. Proc. 153, 1945). 

\uthor’s treatment is similar to the second of these, but puts 
« design on a graphical basis. Starting with the concept of an 
ttance’’ in the sense of Dunean, i.e., the ratio of deflection 
vec, author builds up relations for admittances connected in 
lel. He then shows how these relations can be nondimen- 
ized and plotted as three-dimensional graphs. From these 
-, the optimum design can be found by noting points of 

| separation between specified curves. 
lt is interesting to note that formulas appear in the form of 
ils of admittances, which suggests that the treatment 
d be simpler in terms of mechanical impedances, as usually 


Horace M. Trent, USA 


1903. Fifer, S., Studies in nonlinear vibration theory, ./ 
. 22, 12, 1421-1428, Dec. 1951. 

\uthor treats stability conditions for second-order first-degree 

ar equations by means of a variational procedure. Sta- 


i the Duffing equation is considered both with and without 
unping term. Stability of the van der Pol equation is also 
dered with the damping term represented as an odd _ poly- 

Several response curves are presented indicating regions 
ility and instability for the van Pol equation. .\ so-called 
| tangent theorem is proved which states that “the locus 
points of contact of the vertical tangents to the response 
coincides in the first approximation with the locus of 

solutions of the variational equation.”” Two diagrams 
stability regions in three dimensions for the van der Pol 
n with first-, third-, and fifth-degree damping terms. 

Will J. Worley, USA 


1904. Richards, J. E., An analysis of ship vibration using 
basic functions, .\. /. C'st. Instn. Engrs. Shipb. Trans. 68, part 2, 
, Ps Lec 195] = Shipbuildes 59, 524. 293 290, Apr 1952. 
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Natural frequencies of the vertical vibrations of ships are cal- 
culated, and results are compared with previously reported data 
[AMR 4, Rev. 2364]. Natural frequencies are obtained by direct 
solution of the differential equation for the free-free vibration of a 
beam of variable density and moment of inertia; it is assumed 
that the deflection curve is representable by superposing a few of 
the normal modes of a uniform beam; allowance is approximately 
made for the effects of shear deflection and rotary inertia. 

Author concludes that the excess of the calculated frequencies 
over the observed [op. cit.] frequencies of the three- and four-node 
modes is not due to lack of refinement of the calculations, but 
rather to the ship’s failure to behave asa beam. This conclusion 
was substantiated by further tests on the same vessel, in which 
there were revealed superposed vibrations of the double bottom 
having an amplitude greater than that of the deck by a factor of 
from 3 to 10. Sanford P. Thompson, USA 


1965. Zheleztsov, N. A., The method of point transformation 
and the problem of the forced vibrations of an oscillator with 
‘‘combined friction,’’? rer. math. Soe. Transl. no. 57, 49 pp.. 
L951. 

See AMR 3, Rev. 217. 


Wave Motion, Impact 
(See also Revs. 1981, 2013, 2124, 2228) 


1966. Biot, M. A., The interaction of Rayleigh and Stoneley 
waves in the ocean bottom, Pui//. seism. Soc. Amer. 42, 1, 81-98, 
Jan. 1952. 

A theory is developed for the propagation of two-dimensional 
unattenuated waves in a svstem consisting of a liquid laver over- 
lving an infinitely thick solid. Special attention is given to the 
interaction between the Stoneley tvpe of wave and the Rayleigh 
wave. It is shown that the type of wave discussed corresponds to 
a dispersion branch for which the velocity varies continuously 
from a value lower than the velocity of sound in the liquid to that 
of the Rayleigh waves. The possible importance of this taet is 
pointed out in connection with the interpretation of the 7 phase of 
shallow-focus submarine earthquakes. The physical nature of 
these waves is illustrated by showing that they exist at the inter- 
face of a massless solid and an incompressible fluid. 

From author’s summary by J. ht. Lunde, Norway 


19607. Grodbner, W., Surface waves of liquids (in (rerman 
Ann. Scu. norm, sup. Pisa (111 5, 3/4, 175-191, July Dee, 1951 
Author considers an application of variational calculus to 
problem of water waves. In contrast with usual method of equa- 
tion of motion, potential and kinetic energy are first calculated. 
After applying the variational principle to the total energy, a 
differential equation is obtained, the elevation of water surface 
being obtained by solving at. Though author obtains a general 
form for any shape of bottom, actual solutions are given for 
horizontal and inclined plane bottoms. Author asserts that 
method gives a higher approximation than usual method, 
Though author’s method seems ingenious, reviewer thinks that 
some neglecting of higher-order terms cannot be avoided in cal- 
culating energy in actual problems. 
Tsuneji Rikitake, Japan 


1968. Jeffreys, H., On the highest gravity waves on deep 
water, Quart. J. Mech, Appl. Math. 4, part 4, 385-387, Dec, 1951. 
Author discusses method of Michell and Havelock for the de- 
termination of the highest possible progressive wave on deep 


water. It is known that, from theorv, Michell and Havelock give 





ti tibet 
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two methods for estimating the departure of the slope from uni- 
formity near a crest and on one side of it, and the results do not 
agree. This paper shows that difference is probably due to the 
retention of a small number of terms in the series. 

teviewer remarks that an indirect proof of this point of view 
is given by Davies [AMR 5, Rev. 355] who obtained Michell’s 
results by a new method. Giulio Supino, Italy 

1969. Lee, E. H., and Wolf, H., Plastic-wave propagation 
effects in high-speed testing, J. appl. Mech. 18, 4, 379-386, Dec. 
1951. 

\ material test carried out at high speed may be markedly in- 
fluenced by plastic-wave propagation effects. In such a case, a 
variation of strain occurs along the test specimen, and the stress- 
strain relation cannot be determined from measurements made on 
the specimen as a whole. If average values are taken, it is shown 
that «a spurious strain-rate influence will be deduced when propa- 
gation effects first begin to appear as the testing speed is increased. 
The effect is due not to a true material strain-rate dependence, 
but to the appearance of strain variations along the specimen, and 
its magnitude depends upon the dynamics of the whole test 
arrangement. The theoretical plastic-wave analysis of a particu- 
lar test arrangement is also given. 
mined which permits satisfactory interpretation without the need 
for detailed analysis of plastic-wave propagation. Application to 
other test arrangements is discussed, and it is pointed out that a 


The range of speed is deter- 


theoretical analysis can, in general, be made to predict the per- 
missible speed range in planning a high-speed testing program. 
From authors’ summary by C. O. Dohrenwend, USA 


Elasticity Theory 
(See also Revs. 1925, 1983, 1986, 1995) 


1970. Prokopov, V. K., On a two-dimensional problem of 
theory of elasticity for a rectangular region (in Russian), Prikl. 
Mat. Mekh. 16, 1, 45-56, Jan./Feb. 1952. 

Two-dimensional problem of bending of a beam of narrow cross 
section, with two built-in edges, loaded by a force P, has a known 
solution given in form of a sum of an algebraic polynomial and a 
Fourier series of real arguments. But in this way, on built-in 
edges, one can satisfy only the relaxed condition in which a hori- 
zontal or vertical element in the axis of beam has zero displace- 
ments. In this paper, problem is solved under a more severe con- 
dition in which displacements in direction of the axis of beam of 
all points of built-in edges are zero, For this purpose, using a 
method proposed by Papkovitech [Dokladi Akad. Nauk SSSR, 
27, 4, 1940], a biharmonical function in form of a complex series, 
satisfying homogeneous conditions on upper and lower edges, is 
Coefficients of this series are de- 
this re- 


added to the known solution. 
termined so as to satisfy conditions on built-in edges; 
quires developing expressions given by hyperbolic functions in 
terms of some nonorthogonal functions of complex argument, 
which is achieved by applying theorem of residua and by use of 
some summation formulas. Then, the complex series representing 
the additional biharmonical function is converted into a real one, 
also by use of theorem of residua, which makes the solution 
suitable for numerical calculation. Solution for arbitrary loading 
on the beam can be obtained from the above by integration. 
Finally, it is shown that, in case of small height of beam, this solu- 
tion reduces to the elementary solution given in “Strength of 
materials.” Dragos Radenkovi¢, Yugoslavia 

1971. Schmidt, K., Treatment of plane elasticity problems 
by means of hypercomplex singularities (in German), Ing.-Arch. 
19, 6, 8324-341, 1951. 
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The identity between the differential equations satisfied | 
stress components of two-dimensional clastic systems and +), 
components a, c, d of ahypercomplex function f = a + jb + j2, 4 
jid with 1 + 27? + j# = 0, established by L. Sobrero | Mey, 
reale Accad, d'Italia 6, p. 1, 1934-35], is applied to the solution , 
plane stress problems with concentrated forces. The inyestigs. 
tion is facilitated by the use of a generalized method of images 
For a concentrated force inside an infinite or semi-infinite pla, 
the well-known results are obtained. Solution in the form of ; 


finite series is given for a concentrated force parallel to the sides 


of an infinite strip, and author claims good agreement of nunwries 
results with the solutions of KE. Melan and kK. Girkmann for the spe- 
cial case of a load halfway between the edges of thestrip. The prob- 
lems of two equal and opposite forces applied either along thy 
diameter of a circular disk or of an infinite plate with circuls 
hole are also solved. For the latter case with the diameter of th, 
hole much smaller than the distance of the points of application 
the forces, solved otherwise by R. Sonntag, the solution is given j 
closed form. Sonntag’s results for forces applied at the ends o: 
diameter of the hole are also reached. Author mentions, without 
comparative evaluation, the well-known methods of analyti 
functions of complex conjugate variables developed by N. \us- 
khelishvili and of complex potential by A. C. Stevenson. Re- 
viewer remarks that author’s method has certain advantages o! 
compactness but requires the use of the rather complicated alge- 
bra of hypercomplex numbers and lacks in elegance when con- 
pared to the other two methods mentioned. 

George A. Zizicas, USA 


1972. Szebehely, V. G., and Pletta, D. H., The analogy be- 
tween elastic solids and viscous liquids, | iryinia polyt. Inst. B 
45, 1,24 pp., Nov. 1951. 

Authors discuss in tensor form the behavior of elastic solids ar 
viscous (Newtonian) fluids in the case where linear relations ¢ 
between (1) displacement and strain tensors, (2) strain and stress 
tensors (Hooke’s law), and (3) velocity derivatives and_ stress 
tensors. In that case the two are completely analogous, althoug 
the analogy is purely formal. Paper is well written but does not 
contain any new results [see, e.g., Love, ‘“‘Elasticity’’; Lan 
Alfrey, ‘Mechanical 

D. ter Haar, Seotlat 


“Hydrodynamics”; behavior of hig! 


polymers’’ }. 


Experimental Stress Analysis 
(See also Rev. 2045) 


©1973. Koch, J. J., Boiten, R. G., Biermasz, A. L., Roszbach, 
G. P., and van Santen, G. W., Strain gauges; theory and applica- 
tion, Mindhoven, Holland, Philips Techn. Library, 1952, 99 | 
$2.75. 

Book is limited essentially to a discussion of bonded-\ 


» Wire 


electrical resistance strain gages of the type (constantian 
bonded with cellulose cement) manufactured wy Phillips-!ine 
hoven, and of instrumentation manufactured for use with st 
gages. Chapter headings are: (1) Construction and properties 
strain gages; (2) Measuring instruments; (3) Technique of cence! 


roret 


ing and connecting strain gages; (4) Evaluation and interp 
tion of the values measured with the aid of strain gages in mess 
uring instruments. 

Most of the discussion is clear and readable. Suggestions su 
as those in chapters 3 and 4 should be helpful to a beginne! 
using wire strain gages. To this reviewer, chapter 9 see!> 
written more abstractly than other chapters, and part ©! 
material (in regard to theories of failure) seems irrelevant 
book on strain gages and strain measurement. 

Horace J. Grove! 
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1074. Boni, M., On the use of brittle lacquers in the deter- 
mination of stresses (in Italian), Attz /st. Costr. Univ. Pisa, Pubbl. 
- 8 pp., 1951. 
\uthor describes some brittle coating tests he conducted on a 
.jiare plate under a concentrated load at the center, and sup- 
orted at the four corners. Separately, he develops a finite dif- 
renee solution of the same case. The paper is sketchy and there 
- no correlation of results between theoretical and experimental 
- lutions. The coating is used to determine isostatics only. The 
ographs are very clear. A. J. Durelli, USA 


\ 1075. Durelli, A. J., and Okubo, S., Heat treated brittle 
coating increases sensitivity, Prod. Engng. 22, 12, 144-147, Dee. 
1, 
Stresscoat is normally intended for investigation of areas of 
wh strain. When used for exploring understressed zones, sensi- 
is increased usually at risk of temperature crazing. Authors 
port results of a heat-curing procedure for increasing sensitivity 
lethod involves drying 5 minutes at room temperature, curing in 
ven at elevated (75 F to 135 F in tests) temperature 17 hours, 
en cooling 3 hours, air cooling 2 hours. Curves give increase 
sensitivity vs. curing temperature. For temperatures above 
s) Fy sensitivity varies considerably with coating thickness, reach- 
maximum at about 0.007-in. thickness. Quantitative ac- 
racy thus requires uniform coat. It is interesting to note that 
room temperature curing, sensitivity is virtually independent 
thickness D. K. Wright, Jr., USA 


1976. Sciammarella, C. A., and Palacio, M. A., Photoelastic 
test of a beam of great height (in Spanish), Czenc. y Téen. 117, 589, 

31, July 1951. 

Photoelastic tests by Favre’s optical method of simply sup- 

ted beams with a ratio of depth : span = 1.5 are described, and 
he results compared with the ratios obtained by theoretical 
wans. A detailed description of the loading device used to 

ieve a uniformly distributed load and of the support conditions 

neluded. Finally, a comparison of the results of the present 
est With previous ones for the ratio of depth : span = 1, and some 
general conelusions regarding the influence of the depth on the 


ess distribution are drawn. Ernesto Saleme, USA 


Rods, Beams, Shafts, Springs, Cables, etc. 


(See also Revs. 1929, 1976, 1998, 2005) 


h, 1977. de Beer, E. E., and Krasmanovitch, D., Calculation of 
a- beams resting on soil. Case of uniformly distributed loads, of 
equidistant loads, and eccentric loads (in French), Ann. Trav. 

Relg. 104, 6, 981-1014, Dee. 1951. 
oir is an extension of work published June to Decembe: 
HS see AMR 2, Rev. 1199] by Dr. de Beer alone, in which 
ulus of subgrade reaction was shown to give values of con- 


1 


e equation incompatible either with known soil deforma- 
vith known footing deformation. The suggested solution 
issume a given curve for the soil-footing contact face and 
late the stress pattern at the surface of the soil and at the 
the footing, and by suecessive approximations obtain a 
respondence. The method is now applied to various foot- 
¢ loads, and the results are compared with those obtained by 
hcient-of-subgrade reaction method. 
Robert Quintal, Canada 


1978. de Beer, E. E., and Krasmanovitch, D., Calculation of 
veams resting on soil (in French), Ann. Trav. publics Belg. 105, 1, 


Wl eb. 1952. 
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Further explanation and application of theory developed in 
preceding papers [see AMR 2, Revs. 1199, 1545, 1546, and pre- 
ceeding review |. Authors now establish the stress pattern under a 
beam loaded eccentrically and resting on soil by finding, by sue- 
cessive approximations, the elastica of the beam which corre- 
sponds to the soil deformation. 

Robert Quintal, Canada 


1979. Hudler, S., Load distribution in a compound cable (in 
German), Elektr. Masch. 69, 4, 85-87, Feb. 1952. 

An exact method is given for computing the stresses in the 
individual strands of a long-span, different material cable under 
the influence of elastic and thermal elongation. It assumes equal 
total elongation for the different material strands and does not 
consider creep. A numerical example of an aluminum-steel cable 
is given. Dimitri Keeecioglu, USA 

1980. Anonymous, Design charts for large compression 
springs, Prod. Engng. 23, 2, 203-207, Feb. 1952. 

Charts are for calculating helical springs made of round bars 


ranging in diameter from !/s to 2'/, in. Kd. 


1981. Yoshimura, Y., and Murata, Y., On the elastic waves 
propagated along coil springs (in Japanese), Rep. Inst. Sev. 
Technol. Tokyo 6, 1, 27-35, 1952. 

In treating the problem of surging and shock-absorbing action 
of a coil spring, the velocities of waves propagated along the spring 
are usually assumed to have constant values (A /4M)!/? inde- 
pendent of their wave lengths, where A denotes spring constant 
for extension or torsion, VW the mass per unit length of the spring 
axis. This assumption, which is equivalent to replacing the 
spring by a straight rod with the same elasticity and density as 
the spring, is considered to be approximately correct for very long 
waves, but the behavior of the spring for such short waves or im- 
pulses as the above examples is not known. Paper clarifies these 
points by analyzing the dispersive characters of the coil spring. 
According to the results, there are three waves which coexist and 
couple with each other; their velocities along the wire are 0, vs, 
and ?s, respectively. m- and r- waves correspond to the longitu- 
dinal waves along the axis of the spring, and »;-wave to the rota- 
tional wave. 2; and vs; have constant values (A //.W)!/2 for long 
wave length, and very small minima at the wave length equal to 
the coil circumference. For very short wave length, the curvature 
of the wire may be reasonably neglected. 


From authors’ summary 


1982. Bozza, G., Hazards of natural gas pipe lines (in 
Italian ), Termotecnica 5. 12, 529-543, Dee. 1951. 

Paper concerns hazards associated with transport ol natural 
gas in long pipe lines. Author summarizes some associated flow 
formulas and discusses measure of corrosion hazard. Based on 
energy that ean be liberated per unit length of tube, hazards due 
to a slow leak or a sudden rupture are evaluated. 

M. J. Goglia, USA 


©1983. Foppl-Sonntag, Diagrams and tables for the theory of 
strength of materials |Tafeln und Tabellen zur Festigkeitslehre |, 
Miinchen, Verlag R. Oldenbourg, 1951, 138 pp. + 305 figs. 
Reviewer is particularly impressed with the important and 
highly valuable part ol this book, namely the text, Which serves to 
iluminate and, further, to explain the procedure to follow in using 
this rich collection of tables, diagrams, nomograms, and sketches. 
The engineer and scientist will find easily accessible, authentic in- 
formation embracing the assumptions made in deriving formulas 


and in preparing diagrams, and pertinent points to consider in 
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For explicit illustration of the methods de- 
Mach 


analyzing each case. 
veloped, authors have included many solved examples. 
chapter contains an exhaustive bibliography. 

This book presents the fundamental theoretical knowledge and 
wide experience of these eminent authorities in a lucid, easily 
yrasped style. There are four main parts: I: ‘“Undisturbed state 
Bending of straight and curved beams and rings; 
torsion; two-dimensional stress distribution in disks, wedges, 
cylinders, infinite plates, eccentric rings with open gaps; three- 
dimensional stress distribution in a semi-infinite body. Hertz’s 
hardness, pressure between bodies in contact, pressure distribution 
in bodies on elastic foundation; plate subdivided into (a) those 
whose deflection is smaller than the thickness, with an extensive 
treatment by influence areas according to a work by Professor 
Puchner, (b) plates whose deflection is large, with flexural and 
axial stresses, (¢) membranes, (d) thick plates; thin and thick 
shells. Part Il: ‘Notch stresses.” 
stresses in flat bars and disks; in plates; 
cumferential notch stresses; prismatic notch effect; nomograms 
of stress-concentration factors with several examples solved and 
Part II: “Stability 
Buckling of bars and shafts, plates, disks, and shells. 
Information of a general character 


e so 
ot stresses. 


Two-dimensional notch 


three-dimensional cir- 


application of notches in stress-relieving. 
problems.” 
Part IV: “Miscellaneous.” 
on the scope and limitation of the classical theory of elasticity; 
the influence of the size and form of the cross section and the 
effect of the grip on the endurance strength; thermal stresses in 
a thin-walled cylinder; flexural impact against a beam and a 
plate. 

This is a book which will further justify the already well-estab- 
lished reputation of its authors for accuracy, authoritativeness, 
and practicability. Wilhelm Ornstein, USA 


1984. Barthélémy, J., Study of the deformation and stresses 
in curved pipes subjected to external forces and internal pressures 
(in French), Bull. Assn. tech. marit. aéro. no. 50, 589-609, 1951. 

Author extends previous theoretical investigation on the 
bending of tubes [AMR 3, Revs. 1060, 1061] to include case of 
plane curved tube bent out of its original plane. One of the most 
significant results of the analysis is that the coefficient of trans- 
verse flexibility is not equal to unity (relative to that for straight 
tube) but is the same as that for the plane curved tube bent in its 
The coefficient in the latter case is quite different from 
unity. A table of comparison of the flexibility coefficients for 
both cases is provided. The extremely long and tedious equa- 
tions which serve the author as bases for tables of coefficients are 
W. H. Hoppmann, II, USA 


plane. 


given in appendixes. 


1985. Panetti, M., The static and constructional problem 
of a set of two perpendicular tubes, subjected to internal over- 
pressure and depression, in a wind tunnel with closed circuit (in 
Italian), Monogr. Lab. Aero. Politeen. Torino = Pontif. Acad. 
Scient. 14, 9, 87-106, 1951. 

The wind tunnel under consideration has a closed rectangular 
circuit made of four circular concrete tubes. The construction 
of such a tunnel gives rise to two problems, which are studied 
successively: (1) The stresses in the connections between two 
perpendicular tubes are investigated by cutting by two parallel 
planes an elliptical connection ring; this ring is statically indeter- 
minate and its action is calculated by the principle of least work. 
(2) The problem of prestressing the concrete tubes in order to pre- 
vent any crack under either pressure or depression is solved by 
comparing different dispositions of the reinforcing wires. The 
classical reinforcement made of longitudinal and circumferential 
wires is compared to another system of wires whose meshes form 
lozenges. Ch. Massonnet, Belgium 


APPLIED MECHANICS REVIEWS 


1986. Nardini, R., On the elastic line of a compressed-bent 
beam in the presence of hereditary phenomena (in Italian 
R.C. Semin. mat, Univ. Padova 20, part 2, 286-298, 1951. 

In certain respects this paper generalizes the results of G. Kya)) 
[AMR 2, Rev. 469]. 
rigidity, subject to axial thrust and arbitrary lateral load, taking 
The ‘“‘memory” of the beam 


Author treats a beam of constant flexurs 
account of hereditary phenomena. 
material is represented by a functional, whose properties ay 
strictly given so as to secure existence and uniqueness of solutio: 
which is represented by means of Green’s function for a bean 


the nonhereditary case. Folke KK. G. Odqvist, Swede 


Plates, Disks, Shells, Membranes 
(See also Revs. 1929, 1974, 1983, 2038) 


1987. Martin, H. C., and Gursahaney, H. J., On the deflec- 
tion of swept cantilevered surfaces, J. aero. Nv. 18, 12, 805-812 
Dec. 1951. 

Authors present experimental evidence which shows existenuc 
of an apparent elastic axis for swept rectangular and triangula: 
plates of uniform thickness. Deflections and slopes calculated 
from this axis show excellent and good agreement, respectively, 
with independent experimental data for high aspect ratios 
Stresses are not expected to be determined from this method 
teviewer notes that recent NACA deflection data indicate the 
apparent elastic axis is a function not only of sweep angle bu 
also depends strongly on aspect ratio for the lower ratios. Point 
should be further investigated. 

Certain applications to finding natural frequencies of sw 
rectangular plates are also included. 

Max L. Williams, Jr., USA 


1988. Deverall, L. I., and Thorne, C. J., Bending of thin 
ring-sector plates, /. appl. Mech. 18, 4, 359-363, Dec. 1951 

Authors attack the problem by a method they used for rectangu 
fev. 3837]. Cen 


expressions for the deflection of plates whose planform is a sector 


lar plates in a previous paper [AMR 4, 


of a circular ring are given for cases in which the straight edges 
have arbitrary but given deflection and bending moment. The 
solutions are given for all combinations of physieally importan' 
cmcula 


edge conditions on the two circular edges. Seetors of 


plates are included as special cases. Solutions are given for 4 
general load which is a continuous function of r and a sectional! 
continuous function of 8, where r and @ are the usual polar coor- 
dinates with the pole at the center of the ring. Several spe 
examples for angles of the sector 30° and 90° ure given. 

Zizicas, 


From authors’ summary by George Z. Usa 


1989. Kokkinopoulos, E., Bending of thin plates (in (r« 
Tech. Chronika, Athens 28, 327/328, 286-295, Sent./Oct. 19! 

The last of a series of excellent articles, taken from a disserts- 
tion, on this important subject is presented. For the first artic! 
see AMR 3, Rev. 241. Dimitri Keceecioglu, U>\ 


1990. Craemer, H., Some iteration and relaxation methods 
for cylindrical shells loaded symmetrically about its axis (in (""- 
man), Ost. Ing.-Arch. 6, 1, 35-42, 1951. 

Author develops an iteration method for cylindrical li 
which could be used for unusual load conditions; in standaré 
conditions, author admits, the existence of tables or graphic 
gives easier results for tanks walls; e.g., Lewe’s abacus [Handhu! 


f. Eisenbetonbau 9, 4th ed., pp. 210-211). 


tre 


Starting from the known fourth-order homogeneous differe! 
equation, with exterior action on edges only, general] solutio! 
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or deflections, slopes, bending moments, shearing, and nor- 

orces. Then, for the same magnitudes, simplified values are 

or the case of infinite slenderness with fixed conditions in 

wer edge, be they actions (bending moments or shearing 

or deformations (deflections, slopes). Determination of 

vration constants for a case of load is analyzed, using the 

tions for finite slenderness and by making a rapid iteration. 

Phe direct determination of the moment and shearing forces in 

ower edge by author’s method is then analyzed; supposing 

nite slenderness, it Consists of two steps: Stresses in the lowe: 

are found, conditions in the upper edge not being fulfilled; 

the perturbations in the upper edge are removed, and so on, 

\pplications are given for tank walls with (1) partial filling, (2 
istic fixing in the lower edge. 

For short shells, an iteration method is proposed with poly nomic 
ries, an example being given. 

Arturo M. Guzman, Argentina 


1991. Seide, P., Compressive buckling of flat rectangular 
metalite type sandwich plates with simply supported loaded 
edges and clamped unloaded edges, VACA 7\ 2637, 27 pp., 
Keb. 1982. 

This is a revised version of a previous paper | AMR 3, Rey. 
252). In the theoretical development of the compressiv: 

‘Kling criterion, author incorporates the suggestion by Bijlaard 

» i that the vertical shear forces be carried not only by the sandwich 
ve, but by the face material as well. Calculations by the 
resent improved theory lead to slightly better agreement with 
sperimental results than those by means of — previous 


heory Theodore H. TL. Pian, USA 


1902. Yen, K. T., Gunturkun, S., and Pohle, F. V., Deflec- 
tions of a simply supported rectangular sandwich plate subjected 

n to transverse loads, NACA 7'V 2581, 39 pp., Dec. 1951. 
\uthors present charts for the maximum deflections of squat 
dwich plates subjected to uniform load over the entire plat: 
ace or to a concentrated load at the plate center. The type 
sandwich plate considered is one with isotropic faces and low- 
s eusity, nonstress-carrying core. The calculations are made from 
quations based on sandwich-plate differential equations derived 
VACA TN 2250 [AMR 4, Rev. 2602]. Considerable mathie- 
‘ical manipulation of infinite serics encountered in the equations 
4 ‘or the deflections of plates subjected to a concentrated load at thy 
i eenter is presented in an appendix, These manipulations 
ist considerably the convergence of the series and facilitate 

iputations, 
it should be pointed out that the theory upon whieh the 
esent paper is based contains an implicit assumption to. thy 
t that the core is attached to the middle surface of the fac 
ts. In NACA TN 26387 (see preceding review) it is shown 
(his assumption may lead to results somewhat in error for 
«case of compressive buckling of sandwich plates with simply 
ported loaded edges and clamped unloaded edges. Whethes 
ors of similar magnitude are obtained in the present problemi is 
ficult to establish without recomputing a considerable number 
js ‘the results from corrected equations, It is the reviewer's 
that any errors are likely to be small. 
Paul Seide, US \ 


rd 1993. Klitchieff, J. M., On the stability of plates reinforced 
cs by longitudinal ribs, J. uppl. Mech. 18, 4, 364 366, Dec. 1951. 
\uthor restates results given in a previous paper [AMR 2, Rev. 
‘4, modified for ease of direct determination of the stiffness ot 
“Wuspaced ribs required for specified critical compressive force 


‘iply supported plate. M. V. Barton, USA 
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1994. Morgan, A. J. A., Uniformly loaded semi-infinite 
wedge-shaped plates, ./. wero. Sci. 18, 12, 845-847, Dee. 1951. 

A solution is found for wedge-shaped plates by suitable substitu- 
tion for the deflection shape. This substitution defines the detlec- 
tion along any radial line drawn through the apex of the wedge as 
the product of a function of the enclosed angle at the apex and the 
fourth power of the projection of the radial coordinate on the 
axis Of symmetry. For the special case of semi-inifinite wedge 
plate with one edge free and one edge clamped under uniform 
load, it is found that all stress components are functions only of 
the square of the projected radial coordinate along any radial line 
through the apex. Possibility of extension to cover finite plate 
is indicated without too much justifiertion, 

Conrad C, Wan, USA 


1995. Winslow, A. M., Differentiation of Fourier series in 
stress solutions for rectangular plates, (Quart. J. Mech. appl. 
Vath. 4, part 4, 449 460, Dee. 1951. 

Author discusses necessary mathematical conditions which 
should be satisfied in obtaining stress solutions for reetangular 
plates which involve the term-by-term differentiation of a Fourier 
series. Lllustrative examples discussed are the rectangular plate 
with parabolic load distribution on two opposite edges and the 
uniformly loaded rectangular plate with built-in edges. It is 
concluded that, unless proved otherwise, mathematical require- 
ments of termwise differentiation prescnt additional restrictions 
on solutions whieh must satisfy given boundary-loading condi- 
tions, A. M. Wahl, US.A 


1996. Garcia Monge, F., Circular plates (it Spanish), /ys/ 
tech. Constr. Cem, no. 105, 91 pp., charts and examples, Jan. 1951. 

Three general cases involving circular plates are considered, as 
follows: (1) Plates of constant thickness, symmetrically loaded; 
(2) plates of constant thickness, unsymmetrically loaded; (3) 
<vmmetrically haunched plates, symmetrically loaded. 

The report is divided into two parts. In part I, the theory is 
presented and expressions sre developed for use in solving various 
problems in each of the three general causes considered, The 
material contained in the first two cases is generally available, for 
example, in Timoshenko’s “Plates and shells.” In the third 
case, Le., that in which symmetrically haunched plates are con- 
sidered, the flexural stiffness D = Bh’ 12 (1 
no longer constant. Several variations of the thickness A with 


LL") is, of COUrse, 


respect to the radial distance from the center of the plate are 
studied, and expressions for the radial and tangential moments are 
obtained for several loading conditions. 

In part 2, charts are given for the solution of 44 specific Causes 
Other solutions ¢an be obtained by combination. All charts 
have been constructed for a Poisson ratio of 0.15, ie.. for use in 
reinforeed-concrete construction. Seven examples are included 
to illustrate the use of these charts, and placement diagrams for 
the reinforeing steel are shown for each example, 


James ‘i \Michislos, USA 


Buckling Problems 


(See also Revs. 1991, 1993, 2011) 


1997. Kohler, K., Calculation of buckling of rods under a 
transverse load by means of the energy theorem (in Crerman), 
Stahlbau 20, 12, 151-152, Dee. 1951. 

Neglecting warping rigidity, author develops formulas for the 
critical load at the free end of a cantilever beam. The formulas 
are well known, but the article is of interest because of its way of 
handling the energy theorem. Reviewer prefers to state it as 
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follows: ‘The vertical displacement of the point of application of a 
concentrated load has a eritical value by which the strain energy 
in case of pure bending and in case of buckling becomes equal 
The load eausing such displacement is the critical load. 

Sverre I. Kindem, Norway 


1998. Brisby, M. D. J., The analysis of stiff columns, ('/”. 
Iengng. Lond. 46, 546, 926-928, Dee. 1951. 

The unsymmetrical bending formulas for composite prismatic 
beams loaded in axial eccentricity are presented in three figures 
Two additional figures illustrate graphically 
how the radii of the ellipse of gyration may be considered the 


and ning equations. 


mean altitude of a triangle whose vertexes are the neutral axis 
and eccentric load coordinates. This follows trom the antipolar 
properties of an ellipse and results in a reciprocal relation of the 
neutral axis. 

our examples illustrate kernel and kern-distanee determina- 
though, regrettably, not graphically as much mathematical 
“Continuous 


' 
1OnS, 


elaboration exists already [Cross and Morgan, 


frames of reinforced concrete,” p. 54]. Reviewer cautions against 
analytic continuation of the tangent into the interior of the ellipse 
as existing only in an imaginary plane. The graphical neutral axis 
determination is somewhat of an extension of the formulas given 
in Southwell’s “Theory of elasticity,” paragraphs 172-4 and 


example 15. Rudolph L. Leutzinger, USA 


1999. Silver, G., Critical loads on variable-section columns 
in the elastic range, /. upp/. Mech. 18, 4, 414-420, Dee. 1951. 

This simple and practical method for determining critical load- 
of variable-section columns illustrates the well-known classical 
approach given by L. Vianello in 1898, and the method used for 
numerical integration has much in common with that of N. M. 
Newmark [Trans. ASCE 108, p. 1161, 1942]. No reference is 
given to these authors or to any other previous solution of such 
problems. It is shown that satisfactory results are obtained if, 
for the tentative equation of the buckling curve, the simplest 
polynomial is used which will satisfy the end conditions and fol- 
\ closer, second 


low the known general shape of the curve. 


approximation can be obtained in the usual manner by using for 


it the results obtained in the first approximation. 
Ceorge Winter, Us\ 
2000. Bogunovic, V., Buckling of coverplates of rib struc- 


tures (in German), Publ. math. Inst. math. Acad, Serbe Sei. 3, 
271-286, 1950. 
\uthor considers a long plate of finite width reinforced by 
equally spaced ribs perpendicular to its length. Structure is 
loaded by lines of force uniform along the width and in the plane 


of the ribs. Assumption is made that state of stress in plate and 


ribs is plane. On this basis, author computes critical load for a 
particular combination of dimensions of rib and plate, assuming 
that the cover plate buckles into a half wave between two ribs. 
With these results, author computes effective width for substitute 
| Some ty pographical errors occur, 

Marvin Stippes, US.\ 


2001. Stiissi, F., Kollbrunner, C. F., and Walt, M., Report of 
tests on buckling of Avional M plates, hard annealed, under 
unilateral uniformly and nonuniformly distributed force (in Ger- 
Witt. Inst. Baustatik ETH, Zurich no, 25, 156 pp., 1951. 
I-\periments investigated elastic buckling of rectangular plates, 


man 


wiformly and nonuniformly compressed in one direction. Loaded 
edges were simply supported, the unloaded edges having various 
ombinations of simply supported, clamped, and free. Plates 


tested had lengths of IS em and 36 om, widths of 12, 16, 20 cm, 
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and thickness of 1, 2,3, 4,5, and 6mm. Special testing machine 
using dead weights was used, and lateral deflections at various 
points of the plate were measured. Loads were increased aboye § 
buckling, and deflection measurements enabled detailed way 
pattern to be plotted. 
For the simply supported plates, good agreement was obtained 
between experimental and theoretical values of kmin. However 
for the cases with clamped edges, the experimental values we; dis 
consistently lower than the theoretical values, due to the inability | 
to provide absolute rigidity of the supports. The experiment, 
values then cor responded to elastically clamped plates, 
Reviewer was impressed by the elaborate precision of the tes 
set-up, Which clearly demonstrated the buckling phenomenon j; 
plates. In contrast to previous tests, initial curvatures ino th: 
plate had little effect either on the buckling load or ultimate load 


Harold Lurie, US\ 


2002. Kollbrunner, C. F., and Herrmann, G., Effect of ( 
Poisson’s ratio on the stability of rectangular plates (in Germs: 
Witt, 7 WKVLS.B., Verlag Lehmann, Ziirich, no. 4, 20 pp. 

From 
influence of Poisson’s ratio v on buckling loads of rectangul) 


well-known theories, authors compute numerically thy 


plates in the elastic domain. Diagrams of buckling load are pr 2 
sented for different boundary and loading conditions for ditfere) the 

values of vy between the theoretical limits 0 < yp < 0.5. 
It is established that the buckling load is strongly depend \ 
on vif one edge of the plate is free. : a 
Frithiof I. Niordson, Swede: 


2003. Flint, A. R., The lateral stability of unrestrained beams, 
Engineering 173, 4486, 4487; 65-67, 99° 102, Jan. 1952. 

In order to check the theory of lateral stability of beams vw 
the action of vertical point loads, a series of tests on xylonit 
models and small steel and light-allov beams have been carri 
out. Test rigs and load hangers were constructed capabl 
simulating the idealized conditions which are assumed as a fists 
for theoretical solutions (e.g., free bending and axial, but no 
sional movement at the supports; the load being free to 1 
sideways with the beam, its line of action remaining vertices 
Ixperiments were made with beams of I-, T-, and channel = 20 
tions under point loads at midspan or at some noncentral po 
along the span, the load being applied at the shear center as \ \. 
as above or below it. Conditions for instability were shar ose 
defined, and buekling loads could be observed with only abou! 
2°, possible error. 

When the influence of the Warping restraint of the cross sect! \Ii 
during torsion is included in estimates of buckling stresses, agre: 
ment between estimated and observed values was satisfactor \ 


all cases (about 5°) error Formulas for estimating criti stubyse 


loads are not derived in this paper although they seem to | eCOT 
been developed originally by author in many special cases 
sign rules proposed in B. s. Code ot Practice, based on results 
members under uniform bending moment, have been prov 
be extremely conservative when applied to cases of point load 
and should be replaced by author's formulas based upon theo if] 
eal solutions, wherever detailed design is necessary, Do 


FL. IKnuderer, Gaern 


Funk, P., On a stability problem occurring in an arched 200 
Ost. 1 arche 
ID 


2004. 
measuring tape, the hollow side outwards (in (terman), 
irch. 5, 4, 387-397, 1951. 
The discussion is limited to bending in one plane without | 
Buckling is sud 
from the arched configuration to the locally flattened tape : 







ing of a tape with a cireular are cross section, 






treated as a discontinuous process, A general discussion Is 4 
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~veral extremal problems in analytical and geometrical terms, 
the difference between neutral instability and the jump type 


Diagrams are drawn and numerical values given 
g 

y strain energy and bending moment against curvature and also 
D.C. Drucker, USA 


s explained. 
critical points. 


2005. Klein, B., Parameters predicting failure of partial 

diagonal tension beams, J. aero. Sci. 19, 2, 141-142, Feb. 1952. 
On empirical grounds, author chooses dimensionless parameters 
or correlating data on web ruptures and stiffener failures of 
Test data 
) several sources provide reasonably smooth curves when the 


agonal-tension beams of the type used in aircraft. 


osed parameters are used as coordinates. 


H. L. Langhaar, USA 


2006. Lubinski, A., Buckling of rotary drilling strings, | rill 
duct. Practice, Amer. Petr. Inst., 178-214, 1951. 
if Corrected and completed paper reviewed in AMR 5, Rev. 399 


Joints and Joining Methods 


2007. Flanigan, A. E., and Kaufman, M., Microcracks and 

the low-temperature cooling rate embrittlement of welds, | ¢/:/ 
Suppl. 16, 12, 613s-622s, Dee, 1951. 

\rticle deals with the effeet of microcracks on fatigue, tensile, 

d notch-impact tests. Microcracks caused a 40°, reduction in 
‘igue strength. It was found that the cracks were most promi- 
tin an axial plane that extends parallel to the surface of the 

_ and that these cracks may be best detected by electrolytic 
shing. Deteetion of the cracks is difficult since they do not 
tend to the surface of the weld. The tests indicated that hyv- 
rogen and fast cooling are important factors in the formation of 
Glen N. Cox, USA 


rocracks, 


Structures 
(See also Revs. 1987, 1990, 1994, 1996, 2039, 2208) 


2008. Raczat, G., Elimination of iteration in the Cross 

method (in German), Bauingenieur 27, 2, 49-52, Feb. 1952. 
\s author states, method presented is very similar to one pro- 
osed by Lin in 1934 and one which has not received due con- 
ation, Nevertheless, principal formulas are obtained dil- 

tly and procedure is more mechanical, 

\lethod consists essentially in calculating “real” stiffness and 
iver factors In systems without sidesway, based on coiver- 
Lol geometrical series. Simplicity is obtained by assuming that 


sequent joints do not rotate. 


Sidesway is taken care of in a 
step, similar to that introduced by Morris. 
reviewers’ opinion, method could be presented as the ‘cal 
tion of the conjugate matrix,” which is formed by the real 
hess and carry-over factors of a system. Once this conjugate 
‘is known, the system can be solved easily for any number 
ifferent cases of loading. 
Doubtless a valuable contribution to the resolution of continu 
imes, A. J. Bignoli and E. Rathgeb, Argentina 


1ed “009. Michalos, J. P., Analysis of skewed rigid frames and 
arches, J. Amer. Concer. Inst. 23, 6, 487-454, Feb. 1952. 

Paper examines single-span frames and arches of any shape 

ler loads of any direction. As, in the general case, six geo- 

al conditions have to be satisfied, solution is simplified by 

‘'roducing centroidal axes depending on the distribution of the 


is kinds of stiffnesses along the arch. There are nine pages 
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of numerical examples. The distribution of moments and shears 
over cross section is consciously disregarded, Le 


for infinitely small width of arch, 


., analysis holds 
Reviewer thinks, however, 
that, under this assumption, the idea of skewness has no meaning 
for a completely clamped arch loaded in its plane. 


H. Craemer, Germany-lgyvpt 


2010. Ughi, L., On the calculation of the combined system of 
arch and beam (in Italian), .A¢td Ist. Se7. Costr. Univ, Pisa, Pubbl 
19, 24 pp., 1951. 

Accepting a few very reasonable livpotheses that simplify the 
problem, author calculates a symmetrical arch taking into account 
the action of superstructure. The representative system is 
formed of a biarticulated arch of straight elements and a beam, 
joined with pendular elements. 

Author chooses the unknowns (be nding moments in the sec- 
tions where pendular elements join the areh and arch thrust) so as 
to obtain a set of cquations of three terms and a fourth one due to 
the thrust. 
many coefficients vanish and the diagonal ones predominate, the 


Besides che advantage of giving equations in which 


bending moments in the arch are generally small quantities 
Problem’s simplification allows author to tabulate values to ob 
tain the coefficients for the set of equations. 

It. is reviewer's opinion that this work is an excellent example of 
how a good choice of the fundamental system can make easier the 
solution of an apparently complex problem, with all the practical 


advantages this implies. Arturo J. Bignoli, Argentina 


2011. March, H. W., Sandwich construction in the elastic 
range, Symp. Struct. Sandwich Constr. ASTM Spec. tech. Publ. V8 
32-45, 1952. $2. 

A brief survey of a number of problems covering sandwich con- 
struction in the clastic range is presented with formulas and curves 
given for constructions having isotropic facings and cores, al- 
though the actual results, obtained at the Forest Products 
Laboratory, were for orthotropic materials. Some 32 references 
are listed in the accompanying bibliography 

Author discusses the elastic properties of facing ald core 
materials, wrinkling of the facings, concentrated and uniform 
loadings of a sandwich beam, uniformly loaded flat reetangular 
sandwich panel, stability of a flat rectangular sandwich panel 
under compre ssive end loads for different edge conditions, and the 
stability of flat reetangular sandwich panels in shear 

Frederick Ik. Teichman, USA 


2012. Ruffner, B. F., and Hout, E., Stresses and deforma- 
tions in wings subject to torsion, \V.1¢C.1 7. V 2600, 79 pp., Feb 
1952. 

Approximate solution for stresses and deformations i a thin- 
walled eylindrical box, with continuous rigid framing and one end 
Wall thickness 


Contour shape is represented by Fourier series of the 


section clamped, subject to constant torque 
uniform, 
coordinate along periphery. Analogous expansion is adopted tor 
Warping stresses: Component amplitudes are supposed to be 
exponential functions of axial coordinate. Twist and stresses are 
caleudated for rectangular, ¢ Hiptical, and airfoil cross section 


P) Cicala, Argentina 


2013. Walls, J. H., Investigation of the air-compression proc- 
ess during drop tests of an oleo-pneumatic landing gear, \ .1¢'.1 
UN 2477, 17 pp.. Sept. 1051. 

Paper presents experimental study to determine type of air- 
compression process and its effect on loads during landing ipoact 
for a small oleo-pneumatic landing gear. Analysis indieates air- 


compression exponent value should have relatively little effect on 
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loads through most of impact, but due to differences at end, may 
affect total load, depending on reduction in maximum strut stroke 
caused by increases in polytropie exponent. For these tests, poly- 
tropic exponent ranged between 1.01 and 1.1 and appeared prac- 
tically independent of vertical velocity. Value of 1.06 appeared an 
adequate average. Curves are presented describing load-stroke, 
pressure-stroke, stroke time, and exponent-contact velocity rela- 
tionships, but appear to have application only to tested strut. 
Stanley IT. Weiss, US.\ 


2014. Raphael, J. M., The development of stresses in Shasta 
dam, Proc, Amer. Soc. civ. Engrs. 78, Separ. no. 117, 21 pp., Feb. 
1952. 

With the objective of giving continued assurance of structural 
safety and to furnish data leading to refinements in design, the 
ee feclamation has made, since 1926, detailed 
the structural 


Bureau of 


measurements of behavior of its major dams. 
Paper is limited to a presentation of the stresses found at the base 
Details are given of con- 
As the deforma- 


tions measured are due to many sources, author analyzes each on: 


of the spillway section of Shasta Dam. 
struction and layout of the strain gages used. 


of the different causes of volume changes and shows that, in the 
case of Shasta Dam, only stresses, temperature, and creep have 
had sensible influence on the strains. Temperature effect is 
easily determined and, to eliminate the deformation due to creep, 2 
very simple and effective computation procedure is explained. 
\sing this process, stresses were computed at each point of 
measurement for each direction covered by the strain meters, and 
paper shows in several graphs the distribution, along the section 
studied, of normal stresses in vertical and horizontal directions 
(parallel and normal to dam axis) and of shear stresses, at various 
stages of construction and reservoir heights for the years 1943 

1O46. 
entirely with the usual assumption that stresses increase from low 


The distribution of vertical normal stresses disagrees 


compression at the upstream face to higher compression near the 
downstream face. .\ balance was made between external loading 
(water and weight of concrete) and the measured stresses, result- 
ing in a satisfactory check of the two conditions of equilibrium at 
the time of maximum water loading, considering the dam wall as 2 
cantilever, corroborating the designers’ assumption that the arch- 
ing of Shasta Dam is too slight to be of appreciable structural! 
value. Author shows that the unaccustomed appearance of the 
vertical stress-distribution diagrams cannot be explained only by 
temperature conditions nor by difference between rigidity ot 
foundation rock and dam concrete; the reason lies principally in 
the method of construction. The most interesting conclusion is 
that, at Shasta Dam, construction techniques and temperature 
change have a greater influence on stresses than water load. 
Ivo Wolff, Brazil 


2015. Chow, V. T., Hydrodynamic pressure due to horizontal 
earthquake shock computed by curves, (iv. Hngng., N. Y. 21, 4, 
52-53, Sept. 1951. 

(‘urves are given based on Westergaard’s theoretical study o! 
hvdrodynamie forces on dams due to earthquakes [Trans 

ISCE 98, p. 418, 1933} M. P. White, USA 


2016. Symonds, P. S., and Neal, B. G., Recent progress in 
the plastic methods of structural analysis, J. Franslin Inst. 252, 
5, 6: 383-407, 469-492: Nov., Dee. 1951. 

Paper is a detailed account of the present status of structural! 
analysis by plastic methods. First sections state the basic hy pothe- 
ses. Next few sections cover details of the preliminary steps 
Then comes a statement of 
the Greenberg-Prager theorems which are the basis of the method. 


necessary to a complete analysis. 
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Sections 8-10 are concerned with several examples of propor- 
tional loading which are by no means trivial. Several methods 
for finding upper and lower bounds for the collapse load are men- 
tioned, and the authors’ original method of ‘‘elementary mechs- 
In Section 11, new results o; 


nisms”’ is described in some detail. 


} 


estimation of deflections are presented. While results are admit 
tedly Jess accurate than load estimations, two primary sources 0; 
error are shown to have opposite effects, thus frequently leading 
to good results. This section is particularly valuable sinc 
represents a major step in overcoming the primary drawba: 

limit analysis to date. The final sections extend previous resul;. 

to more general types of loading. 

Paper is competently written, and is definitely directed toward 2 
enginecrs. Mathematical proofs of the theorems are replaced | plac 
convineing heuristie arguments (but references are given fo; 
rigorous proofs). The aim throughout is to find methods suits 
ble for solving practical problems rather than results which ar 


The 


nique is a prime example of this approach, since the experienc 


mathematically elegant. “elementary mechanisms” tecli- 
and intuition of the engineer are utilized in applying it. 

\uthors’ appraisal of their results is to be commended. — Bas “( 
assumptions, advantages and disadvantages, limitations a: wall: 
applied to actual materials, and comparison with experiments 
results are clearly and completely stated. A list of 38 reference: 
is frequently and specifically referred to. 


Philip G. Hodge, Jr., USA i 


2017. Johnson, A. W., Frost action in roads and airfields ’ 


A review of the literature 1765-1951, Val. Pes. Counc. Hiv! | , 
Res. Bd. Publ. 211, 287 pp., 1952. $3. 


2018. Giles, C. G., Skidding and the slippery road, / 
Instn. Engrs. Shiph. Scot. 95, part 4, 195-232, 1951-52. 

Paper gives the results of investigations into the effect 
vehicle, tire, and road surface characteristics on skidding. Met! 
ods of measuring the friction between tire and road are describe 
and results obtained under different conditions are given. Tl. 
results show that there are big differences in the performance 
wet roads, and a desirable standard of performance is consid: 
in the light of tests on aceident sites and on some present 
roads. 


The connection between types of road construction, road Su 


face texture, tire-tread pattern and skidding resistance on 202 
roads is discussed, and suggestions are made as to the way mot 
ists and others can help to eliminate skidding accidents. hu 
From author’s summary 5! 
om | 
2019. Campus, F., Prestressed concrete (in French), | ae 
Trav, publics Belg. 103, 1,2; 19-47, 295-331; Feb., Mar. [90 p 
Paper is a very detailed report on the tests of various types ian 
prestressed conerete members. Beams of the type HOYT! ores 
(tee, with embedded thin wire, reinforcement), LESAGE (1 = 
tangular, with embedded thin wires F and WETS (rectangul: ength 
variable Cross section, eXpos “d Wires ) were tested in bending — 
Prestressed conerete pipes, both with prestressed longitudi ae 
and spiral reinforcement were tested in bending, diametra i 
pression, and internal pressure. Finally, railroad ties 0! . 
a 


stressed concrete were tested both under statie and cyclic loa 
Very elaborate experiments were directed toward the invests 





tion of elastie behavior, the phenomena of cracking and failur 


Bi ae 





Author’s conclusion brings out the following points: (1 





in the case of beams and of tubular members, the general behss 
follows the laws of elasticity, well beyond the first cracking «! 
most cases up to the failure, which often is of a sudden typ . setts 
It is very difficult to measure directly the tension in the rein!o ‘a ne 
ment. Different tried out. (3) T 
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indirect methods were 
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tation of the effect of shrinkage and plastic deformation oi} 
oncrete and its influence on the prestress remains a problem 
studied further. (4) The failure under static loads is 
nainly to the crushing of the concrete; under cyclic loads the 

: ize or even the rupture of the reinforcements occurs. (5) 
ongitudinal prestressed reinforcement in tubular section is 


fective in increasing the flexural rigidity. The prestressed 
- increased the resistance under diagonal and internal pres- 
(6) The proper evaluation of the factor of safety is still a 
complex problem which requires more experience. 
D. Vasarhelvi, USA 


2020. Manning, G. P., Analysis of groups of piles by the dis- 
placement method, Concer. Constr. Engng. 47, 1, 3-7, Jan. 1952. 
ch pile in a group is assumed fixed at its tip and monolithic 
other piles or the foundation at its upper end. Problems are 
| by a standard procedure of analysis using joint rotation 
lisplacement. Itfect of variation of soil strata on the bend- 
oments is considered. lio D’Appolonia, USA 
2021. Jakowlew-Herbaczewski, P., Concrete footings fo 
walls and columns, J. Amer, Concer. Inst. 23, 4, 333-351, Dec. 


ations are developed from which charts and tables are pr 
| which permit the determination of optimum dimensions fo1 
q ete footings. The effect of varving costs of materials is 
) ule red, and a method is given flor determining the economics! 
\ IM entage of steel in concrete. 

Phe aim of the equations, charts, and tables is not only to sid 
designer In saving time and tedious labor of ‘“‘cut and try” 
hods, but to present a clear and broad view of the whole range 
sibilities in dimensions and proportions open to the judg- 

and choice of the designer in figuring wall or column foot- 
ys No new theory is presented, but from commonly known 
tions and relations, graphs have been prepared representing 
ecessary data for a rapid selection of the best footing for the 
ithand. The data and curves for diameters of bars as well as 
tions for economical percentage of reinforcement are perhaps 
iovel. Their demonstrated usefulness recommends their wider 
ition by designers. 
From author’s summary by R. E. Fadum, USA 


2022. Murray, J. M., Main longitudinal stresses in ships, 
Mngincering 172, 4472, 469-472, Oct. 1951. 
\uthor surveys development of classical method of determining 
vitudinal strength of ships. Survey notes key contributions 
‘rom Bouguer’s paper of 1746 to present-day papers. Of interest 
< the present trend to examine the bending moment in its two 
iiponents, that due to still-water bending, and that due to wave 
tion. Author supports this trend and reports results of recent 
‘udies of Wave action and of wave characteristics. Appendix ot 
. le gives derivation of variation of bending moment with 
ength of wave. Author recommends that magnitude of bending 
oment for ship in still water be determined by staties; or, bend- 
lig moment = moment-due-to-weight minus moment-due-to- 
vaney. Moment values may be expressed in terms of geo- 
ical properties of hull and the block coefficient. Moment due 
aves is computed separately. Values of corrective coeffi- 
's vs. block coefficients are given in appendix. Author states 
“Most direct method of comparing, in similar ships, 
‘resses induced in service is to consider the stresses calculated in 
still-water condition.” Cameron M. Smith, USA 
2023. Lelli, M., Precompression and state of tensions after 
setting, in lined pressure galleries (in Italian), Energia elett. 29, 2, 
N72, Feb. 1952. 
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Theoretical analysis of the effect of precompression in the lining 
of a tunnel attained by injecting cement mortar (pressured grout 
ing) between rock and lining. Due to shrinkage and plastie tlow 
of the grouted interlayer, sensible decompression will oceur which 
is theoretically investigated in this paper under the assumptiot 
that, after setting, the elasticity of hydraulic contraction does not 
exist. Reference is made to the study of Ugo Carpino determin 
ing the pressure upon a tunnel lining due to cement mortar in- 
jected under pressure between thie rock and extrados ol the lining 
assuming certain compressibility after setting and due to effect of 
shrinkage. Numerical examples show that the decompression 


J. J. Polivka, USA 


amounts to up to coy 


©2024. Zanoskar, W., Construction of gaileries and tunnels 
Stollen- und Tunnelbau. Eine Einfiihrung in die Praxis des 
modernen Felshohlbaues|, Wien, Springer-Verlag, 1950, x +- 231 
pp., 74 figs. $5.80. 

Author treats tunnel construction from the viewpoint of the 
mune superintendent and shift foreme He has compiled a bret 
but comprehensive summary of current German methods otf 
driving tunnels, including drilling, blasting, and mucking proce 
dures. Method of computing progress Is eiven and Ve ntilation 
requirements are discussed. Power requirements and costs are 
also taken up. The first part of the book is devoted to sound- 
rock tunneling while the latte: part takes up tunne | work in loose 
rock, \ short bibliography of German articles on tunnel con 


struction is ineluded, J. R. Bruggeman, USA 


Rheology (Plastic, Viscoplastic Flow) 
(See also Revs. 1972, 2048, 2057, 2075, 2076) 


2025. Bollenrath, F., and Troost, A., Relations between the 
stress and deformation gradient. II. Influence of shape and 
scale (in German), Arch. BRrsenhiitteni, 22, 10, 327-335, Sept. /Oct 
1951. 

Methods of AMR 4, Rev. 2082 are applied to bending and tor- 
sion of evlinders of various symmetrical sections. Analogous 
methods are developed to analyze the dependence of fatigue 
strength on scale, and are apphed to experimental data. 

Fk. RN. Nabarro, England 


2026. Rozovskii, M. I., Flow and prolonged failure of 
materials (in Russian), Zh. tehh. Fiz. 21, 11, 13811-1318, Nov 
1951. 

An integral equation Was proposed as a result of an analysis ot 
flow curves made in conjunction with cauations suitable to 
investigations of flow and relaxation processes. This integral 
equation provides stress, strain, time relationship. Dependence 
of the relaxation time upon stress is taken into account. Fur- 
ther, this equation was employed as a basic relationship for an 
investigation of the kinetics of crack propagation in’ various 
materials. A relationship between instantaneous and prolonged 
strengths for aging materials was established. 


From author's summary by V. A. Valey, USA 


2027. Johnson, A. E., Creep under complex stress systems 
at elevated temperatures, /yisfn. mech. Engrs. 164, 4, 482-446, 
Proc. 1951. 

Paper discusses salient points of author’s 150-hour tensiou 
torsion creep tests of metals—a 0.17% C steel at 350 C [Enginee 
188, p. 126], an aluminum alloy at 150 C and 200 C [AMR 3, 
fev. 2669], a magnesium alloy at 20 C and 50 C [AMR 4, Rev. 
1155], and a nickel-chromium alloy at 650 C (Appendix 1 

It is found that for all metals and temperatures, the creep rates 
in terms of octahedral shear strain of a specimen under various 
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ombined stresses are functions of the applied octahedral shear 
stresses; for isotropic metals subjected to moderate stresses, the 
principal creep rates could be well represented by equations of the 
Suint Venant-Mises type 


(, =A [> (ao, — o»)*|"! l(a, 0») (Oz — Si}, Sve. 
where o is the principal stress, and A and p are constants. Au- 


thor claims that the plots of Lode’s variables of stresses and creep 
rates confirm the above statements. For metals having direc- 
tional properties under high stresses, the principal creep rates are 
represented by equations similar to the above with additional 


coefficients of the following form 


v , ‘ 


( >A, [2 (0; — o2)?]"! + As [2 (0 o»)*|°* 4+ ; 


, 


ic. ‘o;. — Gal = Bb, (03; = o,)} ete 


where A, p, ©), and B, are material constants and depend on stress 
states, In the test results reported, the creep strains under con- 
sideration were so small that the variation of stresses due to 
deformations was negligible. From experience, reviewer be- 
lieves that the problem will be more involved once the deforma- 
tion becomes comparatively larger, 

In appendix 1, the 150-hour tension-torsion creep test of a 
nickel-chromium is given. In appendix 2, author attempts to 
study the supposition that the hydrostatic pressure does not have 
any modification on the creep-rate state for a metal subjected to 
combined stresses. The tension-tension creep tests of a mag- 
nesium alloy are given; their comparison with the tension-torsion 
Reviewer 
believes that this is an important advance in creep study. In 
\ppendix 3, author shows several possible applications of the 


creep tests gives some support to the supposition. 


Saint Venant-Mises-type creep-rate equations, such as a thin- 
walled tube subjected to internal pressure and axial loads, or to 
internal pressure and pure bending, and a hollow cylinder sub- 
jected to internal pressure. However, reviewer feels that the 
redistribution of stresses due to creep and the theory of plasticity 
should be considered in applications having nonuniform stress 


distributions. Ling-Wen Hu, USA 


2028. Wood, W. A., Wilms, G. R., and Rachinger, W. A., 
Three basic stages in the mechanism of deformation of metals at 
different temperatures and strain-rates, J. /nst. Wetals 79, part 
3, 159-172, May 1951. 

Deformation of aluminum is accompanied by changes in micro- 
~tructure, depending on rate of strain and temperature. Three 
mechanisms are found: Slip, cell mechanism, and boundary 
microflow. Present paper is a study of the latter. The cells, 
into which the grains dissociate at high temperature and low 
values of strain, eventually become comparable in size with the 
vrain itself. Then the third mechanism sets in, in which the 
grain may deform entirely by micromovements. Results indi- 
exte a concentration of such movements at grain boundaries. 
\nalysis provides tor satisfactory understanding of strength and 


strain-hardening, and creep, KB. Gross, Brazil 


2029. Liicke, K., and Lange, H., On the form of the strain- 
hardening curve of purest aluminum crystals and the formation of 
deformation bands (in German), Z. Wetallh. 43, 2, 55 66, Feb 
1952, 

The strain-hardening curves of single metallic crystals, accord- 
ing to previous investigators, fall into two groups: Single metallic 
crystals having a face-centered regular lattice deform according 
to an ordinary parabola, and those of the hexagonal system accord- 
ing to a straight line law if the shearing stress in the plane of slip 
and in the direction of slip is plotted vs. the unit shearing strain. 
Hlowever, systematic deviations from the parabolic law have 
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been observed by several investigators, particularly by R. \\ 
Authors deyor 
their paper to these deviations by comparing the flow curves jo) 


Cahn, in high-purity aluminum single crystals. 


various orientations of single crystals for a 99.5% aluminum wit! 
those for a high-purity aluminum of 99.99°,. They found thar, 
for the latter, double slip may start at a certain strain, a fac 
already known. Whereas the 99.5°7, Al erystals disclose a yer, 
dense system of slip lines, the 99.99°7) Al had a course system o 
slip planes, and these planes were always intersected by “deforma- 
tion bands” not coinciding with any plane having a rational inde, 
of orientation relative to the crystal lattice. The deformatio; 
bands appear at a later stage of the stretching in a steeper portior 
of the strain-hardening curve, and in them a bending of the slip 
planes becomes distinctly visible. The formation of the course 
parallel svstem of these deformation bands is probably due to ar 
instability phenomenon— the regular, simultaneous slip in tli 
crystallographic slip planes stops. The deformation bands do nor 
seem to form simultaneously but appear one after the othe) 
successively. A. Nadai, USA 

2030. Johnson, A. E., Jr., and Batdorf, S. B., A study of slip 
formation in polycrystalline aluminum, VACA 7’V 2576, 18 pp 
Dec. 1951. 

Paper analyzes the assumptions made by Sachs, Cox and 
Sopwith, Taylor, and Batdorf and Budiansky in attempts t 
correlate mathematical and physical theories of plasticity. 28-0) 
aluminum alloy was tested in tension and X350 photomicro- 
graphs of this specimen at various strains were studied. Observa 
(2) As strain 
ing increases, there is a tendency for interaction among thos 


tions show: (1) Slip occurs first in isolated grains. 


grains which first suffered plastic deformation and their neighbor 
ing grains. (3) Slip occurs on only one slip plane within a gra 
(4) Microscopie and macroscopic strains are not identical. (5 
(6) Re 
sults are in better agreement, though, with the assumption that 


Microscopic and macroscopic stresses are not identical. 


microscopic and macroscopic stresses are identical than with the 
assumption that respective strains are identical. (7) The re- 
(8) The experi- 
ments are compatible with, but do not necessarily verify th: 


solved shear stress is not equal in all grains. 


assumption that plastic deformation in strain-hardening ma- 
terials is primarily due to slip within the grains, because slip wa- 
first observed on the photomicrographs in which the stress was 
considerably beyond the elastic limit. 

Dimitri Kececioghu, USA 


2031. Hedgepeth, J. M., Batdorf, S. B., and Sanders, J. L., 
Jr., On the angular distribution of slip lines in polycrystalline 
aluminum alloy, VACA 7'N 2577, 18 pp., Dec. 1951. 

A photomicrograph of polycrystalline aluminum alloy deformed 
in simple tension (see preceding review) is analyzed to give stati> 
tical distribution of angle between tensile axis and trace of s!}| 
planes on a polished face. Comparison with theory of Batdor 
and Budiansky [AMR 2, Rev. 1264] shows significant disagree 
ment, probably because theory considers only one slip systen 
whereas aluminum has 12 systems. Reviewer notes that pr 
ferred orientation shown by x ray is rather strong. 


F. R. N. Nabarro, England 


2032. Brown, A. F., Slip bands and hardening processes !! 
aluminium, J. /nst. Wetals 80, 115-124, 1951-1952. 

Fine structure of slip bands on high-purity aluminum cryst!> 
is investigated by electron-microscope methods. At sina! 
strains, each slip band consists at all temperatures of only om 
glide lamella. With increasing strain, new bands are predom- 
nantly formed at low temperatures, but new lamellae arise in 4! 


ready existing bands at high temperatures. These results leac 
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simple picture on variation of internal stresses between glidk 

ie Which suggests that slip, by forming new bands, con- 

ites much more to macroscopic strain-hardening than slip by 
ming new lamellae within existing bands. On this basis, 
-tyess-strain curve under different conditions of temperature and 
styain rate may be quantitatively interpreted. As a 
ince, a mechanical equation of state cannot exist except at very 


conse- 


sal] straims. Albert Kochendérfer, Germany 


2033. Opinsky, A. J., and Smoluchowski, R., The crystal- 
lographic aspect of slip in body-centered cubic single crystals. I. 
Theoretical considerations, J. appl. Phys. 22, 11, 1380-1384, Nov. 

Present part deals with theoretical considerations as to what 
ide systems operate in body-centered cubic crystals and what 

r critical shear stresses are. Assuming the glide direction to 

111] direction independent of composition and temperature 
indicated by all experiments), resolved shear stress is calcu- 
ed in terms of Force and Miller indexes of the normal-to-slip- 
ue and force directions. 


s 


This permits assigning the regions in 
wit stereographic triangle within which a given glide system has 1 
greater stress than any other of those under consideration. The 

that ratio of resolved shear stresses for various slip planes 


emains constant along a great circle passing through the force 
nd glide directions, enables the projection of points of unit tri- 
gle on one side of it, thus reducing the problem to one dimen- 
sion. On this basis, an analysis of experimental results on iron- 
silicon alloys and a reinterpretation of data available from the 
terature will be given later in part IT. 
Albert Kochendérfer, Germany 


2034. Smakula, A., and Klein, M. W., Investigation of the 
gliding process in ionic crystals by prismatic punching, Phis. Rev. 
2) 84, 5, 10438-1049, Dec. 1951. 
\lethod involves application of a static force on a small 
rismatie punch with square or circular cross section (~0.1 mm?) 
surface of a thin crystal (optimum thickness ~1 mm), lying 
softer support. The part under punch glides through 
stal in glide direction along glide planes, thus causing one or 
ore elevated mounds on opposite surface according to number 
d orientation of glide systems. For thallium bromoiodide 
vstals, method has given following results: Glide planes (110); 
cide directions [100]; glide bands, ranging from 1 to 5 microns, 
rt trom each other 100 atoms and 15 atoms at room tempera- 
and at —190 C, respectively; relation between stress o and 
r angle 6 is linear; transient creep follows Andrade’s law 6 = 
For sodium chloride, glide takes place along (110) planes in 
110) direction. Apparent cleavage along dodecahedron planes 
nd normal cleavage along cubic planes are explained as ruptures 
cen neighboring glide planes. 
Albert Kochendorter, Germany 


2035. Benbow, J. J., The measurement of the viscosity of 
highly viscous plastic mixes at high rates of shear, Brit. J. appl. 

“hus, 2, 12, 359-363, Dee. 1951. 
Vaper describes construction and operation of a pendulum 
‘scometer suitable for testing pastes with viscosities of several 
in indred poises at rates of shear from 5000 to 25,000 sec~!. The 
‘trument is constructed from a Goodbrand ballistic yarn 
| g ester by changing the pendulum and adding appropriate shearing 
The sample is sheared between fixed surfaces at the 


; irfaces. 
tom of the pendulum are and parallel surfaces mounted on the 

ul ‘des of the pendulum. 

il- Equations are given for calculating apparent 
‘ity and rate of shear from pendulum mass 


Newtonian vis- 
and moment of 
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inertia, dimensions of the instrument and height of pendulum ris 
after passing through the paste. Errors due to change in linear 
velocity of the pendulum on passing through the paste and the 
variation in velocity with radial distance from the point of suspen- 
sion are shown to be small compared to the rise in temperature o! 
of 13 C at 25,000 see =!, 

Data on poly vinyl chloride pastes are presented to show varin- 


the paste, which is of the order 


tion in apparent Viscosity with rate of shear as well as thixotrop, 
and strain-hardening effects. Ss. P. Jones, USA 
2036. Jacquesson, R., and Manenc, J., Displacements of 
crystalline particles in a monocrystalline aluminum plate during 
rolling (in French), Rev. AJétall. 48, 11, 883-887, Nov. 1951. 
Paper first discusses x-ray studies of torsional deformation 0! 
monocrystalline aluminum wire 1 mm in diameter. Analysis is 
made of geometrical transformations occurring during the rolling 
of isotropic sheet. Experiments are described to measure distor- 
tion by inserting inclusions in monocrystalline sheet, which is then 
One 


particles produced by progressive destruction of initial mono- 


correlated with geometrical analysis. conclusion is that 
crystal become oriented following a simple law, as if metal were 
isotropic. Herbert I. Fusfeld, USA 

2037. Hasiguti, R. R., and Hirai, T., Internal friction of cold- 
worked single crystals of copper, ./. upp/. Phys. 22, 8, 1084-1085, 
Aug. 1951. 

Kffect of cold-working on the internal friction of copper single 
crystals was studied by measurements on 4 longitudinally vibrat- 
ing specimen. Curves show low internal friction at very small 
and at large amounts of cold work, with a definite maximum iu 
the range of cold-working equivalent to a resolved shear strain in 
the slip direction of 0.1, Reviewer notes that the form of the 
curves confirms the qualitative data of Read [Trans. AIME 143, 
30, 1941). 


worked specimens with time at room temperatures seems to be 


Observed decrease of internal friction of the cold- 
contrary to Read’s observations, and the numerical values of the 
internal friction of annealed specimens seem somewhat higher than 


those measured by Read. Donald I. Hudson, USA 


2038. Shevchenko, K. N., Axisymmetrical elastoplastic 
problem for a plate weakened by a circular hole (in 
Prikl. Mat. Mekh. 15, 4, 519-520, July-Aug. 1951. 

This note comcvains a solution of plane elastoplastic problem for 


2ussian 


infinite thin plate axisymmetrically loaded on the boundary of a 
circular hole. 
differential equation of Lagrangian type. 


Solution is obtained in closed form integrating 4 
In the plastic region, 
material is supposed to be incompressible, and work-hardening to 


follow linear law. Dragos Radenkovié, Yugoslavia 


2039. Merlino, F. S., Introduction of new constraints after 
application of exterior loads. Viscous phenomena (in Italian), 
Atti. Accad. naz. Lincet R. C. Cl. Sei. Fis. Mat. Nat. (8) 11, 1/2, 
58-60, July, Aug. 1951. 

Author studies an arbitrary linear, homogeneous viscoelastic 
system with n — 1 redundancies (” > 1), and applies load at ¢ = 0, 
As soon as system has taken initial deformation, a new constraint 
A is introduced, giving a system of n redundancies of which reac- 
tion XY at A is zero fort = 0. 
material, Y would remain zero for t > 0. 


But for viscoelastic behavior of 
Introducing a Volterra 
dislocation, corresponding to a suitable displacement at A for 
t = 0, author compares values of X with reaction No at A, which 
would prevail if constraint A were introduced before application 
of load. Thus he finds again a relation by F. Levi [AMR 4, Rev. 
4454]. Case of several (n — k&) redundancies of type A 
cussed, 


is dis- 
Folke K. G. Odqvist, Sweden 
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2040. Koehler, J. S., The production of large tensile stresses 
by dislocations, Phys. Iter. (2) 85, 3, 480-481, Feb. 1952. 

It is shown that large tensile stresses arise in a stressed materi:! 
ontaining locked dislocations 


IY. Schultz-Grunow, Germany 


2041. Peach, M. O., The concept of force in dislocation 
theory, J. appl. Phys. 22, 11, 1359-1364, Nov. 1951. 

Phe concept of force necting on a dislocation Is intrinsically dif- 
ferent from the classics! concept of force on masses, but can be 
defined in terms of energy changes of an entity whose position 
changes also. In statical and quasi-statical processes, forces ol 
constraint and dissipation are defined in terms of this field force 
Resultant foree gives direction of actual movement when con- 
straints allow it. In dinear elasticity and for infinite crystals, the 
third Jaw of Newton and the parallelogram law of addition are 
valid. After applying these laws to a erystal containing imper- 
fections, author discusses thoroughly the literature relating to 
loree Leonardo Villens, Spain 


2042. Mironoff, N., A new method of micromechanic testing 
of metals (in French), Rev. Sovdure 7, 4, 214-232, 1951. 

\uthor approaches the realization and the interpretation of 
bending tests for ductility determination from a new point of view. 
Ile suggests that the bars used as test specimens be bent under 
constant moment several times until they fail. \ special jig has 
been designed for this purpose by the author, who also analyzes 
the strains in the plastically curved part of the bar. After con- 
ducting a number of tests with several materials, he finds there 
is a linear relationship between the angle of bending and the 
inverse of the number of bending moment applications for failure, 
and, also, a linear relationship between this last quantity and the 
imposed maximum clongations of the extreme fibers. The prod- 
uct of the number of load repetitions before failure and the imposed 
maximum elongation at the extreme fiber is a constant and a 
characteristic of the material. Author claims results obtained 
using this method of testing present much smaller dispersion 
of values than those obtained in the commonly used bend tests. 

\uthor applies his method to studies in crystals and in short 
specimens With a small number of erystals, and finds that the dis- 
persion of the results is proportional to the degree of inhomo- 
eeneity of the granular structure of the metal. 


\. J. Durelli, USA 


Failure, Mechanics of Solid State 


(See also Revs. 2007, 2016, 2026) 


2043. Tsobkallo, S. O., Plasticity phenomenon at brittle 
failure of soft steel (in Russian), /zr. Ahad. Nauk SSSR Owl, 
tehh. Nauk no. 6, 844-847, June 1951. 

\t temperatures ranging from —180 to 0 C, bending impact 
tests are carried out on notched eylinders of low-carbon steel with 
02°, CC. Temperature of transition from duetile to brittle trac- 
ture is 10 C. 


tion X-ray method. 


Fracture surfaces are examined by back-reflec- 
On photographs obtained with Ka-radiation 
of cobalt anode, intensity and width at half maximum intensity ot 
Ka-line are measured. The latter decreases with decreasing 
temperature of fracture. In) comparison with undeformed 
material, a considerable broadening of interference line is observed 
on specimen broken at temperature of liquid oxygen. — From this, 
wuthor infers that plastic deformation always appears at brittle 
fracture, for which he estimates the value for the temperature of 
liquid oxvgen to be about 5‘ 

Heinrich Mussmann, Germany 
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Material Test Techniques 
(See also Revs. 1969, 2027, 2034, 2042, 2047, 2059, 2187) 


2044. Kennedy, A. J., A constant stress device adjustab|- 
for specimen length, ./. sc’. Jnstrum. 29, 2, 40-44, Feb. 1952 

Rational design of constant-stress device similar to that 
Andrade and Chalmers. 
correction profile and Joading weight that considerably redy 


error and extends use to a wide variation in specimen lengths 


Present design incorporates seconds 


deformations. I2rror in stress for specimen of length up to 50 
variation from design length is within 0.4°,. This erro: 
duced to about 0.02°, for variations in length of about 1‘ 


Ceorge H, Lee, US \ 


2045. Apblett, W. R., and Pellini, W. S., A recording dila- 
tometer for high temperatures, Vruns. Amer. Soc. Metals 44, 
1200-1214, 1952. 

\ novel method is described which permits extension 
dilatometry to temperatures considerably in excess of the presi 
practical limits of 1800 F (980 C) with concomitant flexibilit 
heating rate. The method consists of electrical resistance heating 
of a small redlike specimen. ‘Temperatures and resulting di 
tions are recorded by means of thermocouples and SR-4 
gages, respectively; these are affixed to the specimen and suitah 
connected to high-speed response-recording instruments. Hes 
ing rates of 500 F/sec are readily attainable by this method 

Data are presented of the linear expansion of various hig 
temperature alloys to 2400 F (1315 ©), molybdenum to 3000 | 

1650 C), and tungsten to 4760 F (2630 ©). The applicability 
the dilatometer to transformation studies over a wide rang: 
temperatures is likewise demonstrated. 


From authors’ summary 


2046. Tenot, A., Note concerning internal damping of ma- 
terials and its determination by means of the Amsler electro- 
magnetic pulsator (in French), Wém. Soc. Ing. civ. Fr. 104, 5 
IS4—-191, 1951. 

Author describes briefly a damping capacity measuring 1 
chine known as Vibrophore, and derives mathematical relativ 
ships tor caleulating the damping from the vibrations-de 
record, Corrections are made for damping due to the maclil 
Sample damping data are presented for metals and plastics 
function of alternating tension stress, 

\lexander Yorgiadis, U5.\ 


Mechanical Properties of Specific Materials 


(See also Revs. 2007, 2029, 2030, 2031, 2032, 2033, 2034, 2037 
2065, 2163, 2235) 


2047. Krisch, A., Notch-tension tests on .sardened struc- 
tural steel (in German), Arch. Fisenhiittenw. 22, 11/12, 395 400 
Nov. /Dee. 1951. 

tesults of tensile tests and of notched-bar impact tests und 
carefully controlled conditions are reported for specimens (is 
from two carbon steels and from eight alloy steels. The te 
tests were made on specimens of circular section without « ! 
with a semicircular noteh, and with a 60° V-noteh. The te> 
were made at 20 and at —70 C. The specimens with th: 
circular notch showed tensile strengths at failure whic! 
about 1.38 times that for the unnotched specimens. In the case’ 
specimens with the V-notch, the ratio of the two tensile str ngths 
increased with increasing notched-bar impact strength from 
1.4 to about 1.9. Lowering of the temperature from 20 to —*| 
produced the same increase in tensile strength (5 to 15°, 


y( 


th 





Jul 






KM) 7) 










) | 


na- 


1M) 


JULY 1952 


wens With the semicircular notch as in the unnotched speci- 
In the case of the specimens with the V-notch, the increase 
-nuller and more erratic (sometimes negative), showing that 
-temperature tensile test of these specimens is relatively 
The author concludes from the tests that the “notch 
vity” (Trennempfindlichkeit) as defined by Kuntze varies 
(presumably inversely) with the notched-bar impact 

oth (Kerbschlagzaechigkeit ). 

Walter Ramberg, USA 


2048. Johnson, A. E., Creep under complex stress systems at 
high temperatures, Azrcr. Engng. 24, 275, 6-16, Jan. 1952. 


tual stress system. 


Previously, author reported tests on different representative 


- 


alloys of basic groups used in practice, and in this 

i: he eoncludes with results on a nickel-chromium alloy 

onie 75) at 550 and 650 C. Work fills the great need for data 

this field and enables a critical examination of the theoretical 
done by others. 

Author concludes that the creep behavior of all materials can 
presented by an equation of the Saint Venant-von Mises type 
rulized as previously reported [AMR 3, Rev. 2669], but two 
ties are indicated. The first variety is associated with stresses 

and moderate value and with closely isotropic behavior of 
‘terial. In this ease, the equation involves only a simple 
function of the stresses. The second variety is associated 
pronounced anisotropy and occurs at high stresses in relation 

‘temperature. The nature of anisotropy depends on the 

The relations between creep rate and stress 

ives, in this case, the use of complex power functions of stress. 

ppendix 1 concerns the results from the tests with Nimonic 
nd appendix 2 treats the effect of hydrostatic stress upon the 
lex stress-creep properties, whereby the tests do not seem to 

ny modification of creep values. Appendix 3 gives some 
uples of application of creep rate-stress relations obtained in 
experimental work. 


eviewer suggests that a principal, important work is now 


fulfilled, but before the work is ended it seems desirable to 
plete it with some tests of longer duration than 150 hr on the 


rent materials. Sven Edling, Sweden 


049. Grover, H. J., Hyler, W. S., and Jackson, L. R., 


Fatigue strengths of aircraft materials, VACA 7')\V 2639, 22 pp.. 


1952. 


This report presents results of avxial-load fatigue tests on 


led specimens of three sheet materials: 245-T3 and 75S8-T6 


iuinum alloys, and normalized SAE 4130 steel. Each specimen 


is notched by edge notches designed to have a theoretical stress- 


| 


2050. 


minal mean stress: 


Tests were run at four levels of 
0, 10,000, 20,000, and 30,000 psi. 


‘esults of these tests extend information previously reported 


entration factor of 1.5. 


tests on unnotched specimens and tests on specimens more 
r ly notched, and afford data on the variation of fatigue- 
gth reduction with notch severity. 

From authors’ summary 


Frey, D. N., and Freeman, J. W., Fundamental effects 


xt cold working on the creep resistance of an austenitic alloy, ./. 


ai 


fals 3, 9, 755-760, Sept. 1951. 


eects of ecold-working on low-carbon N-155 alloy investigated 


‘X-ray diffraction studies correlated with creep rates under 50,- 


WM 


! psi at 1200 F. 


itions in cross section up to 25°; at 80 F. 


Steady-state creep rates were lowered with 
For 15°; reduction 


section, creep rates are low for rolling temperatures up to 1500 


‘hen large increases in creep rate occur, Samples annealed 


owing different degrees of rolling reduction show increasing 
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creep rate with annealing time. The widths of the (220) diffrac- 
tion line of austenite were observed for all samples, and this width 
was taken to be a measure of residual elastic strains. Correlation 
of line widths and creep rates as observed is considered as evi- 
dence that the effects on creep rate are the result of such residual 


Henry A. Lepper, Jr., USA 


strains. 


2051. Sinclair, G. M., and Dolan, T. J., Some effects of aus- 
tenitic grain size and metallurgical structure on the mechanical 
properties of steel, Proc. ASTM 50, 587-616, 1950. 

Further important information on the relationship between 
microstructure and mechanical properties of steel is provided by 
this paper. From the experimental results, authors conclude that 
austenitic grain size has little effect on the properties of the 
tempered martensitic steels, whereas large effects were found in 
the steels heat-treated to produce pearlitic microstructures. In 
the latter steels, an increase in austenitic grain size was found to 
result in (a) an increase in the vield ratio in tension, (b) a decrease 
in the fatigue notch sensitivity of the steel, and (c) a decrease in 
energy absorption in notched-bar impact tests over the entire range 
of temperature investigated. Authors point out that ‘‘notch sen- 
sitivity” in fatigue and “notch sensitivity’? in impact are af- 
fected in entirely different ways by changing austenitic grain size, 
indicating that these characteristics are not directly related and 
should not be used interchangeably. Results reported by authors 
confirm the generally recognized fact that, in general, the tem- 
pered martensitic type of microstructure results in mechanical 
properties superior to those obtained with pearlitic microstruc- 
tures, 

In considering the detailed experimental results, the reader 
should note that “‘pure’”? microstructures were not obtained in 
every instance. For example, the 1045 steel does not possess suf- 
ficient hardenabilitv to permit a completely martensitic micro- 
structure on quenching bars of the size employed. Furthermore, 
there are possibly significant differences among the “pearlitic” 
microstructures produced in the different steels. To some extent, 
therefore, the generality of the conclusions must be qualified on 
the basis of the specific microstructures obtained. 


W. T. Lankford, Jr., USA 


2052. Osipov, K. A., Investigation of plastic and other proper- 
ties of alloys of the system iron-nickel-tantalum (in Russian), 
Izv. Akad. Navk. SSSR Otd. tekh. Nauk no. 6, 848-851, June 
1951. 

Specific electric resistance, hardness, and deflections of rods of 
several iron-nickel-tantalum alloys (with 5, 10, 15, 20, 25, 30, and 
35% tantalum) were determined. Al] specimens were cast, an- 
nealed for 48 hours and quenched in oil, and rods were subjected 
to bending in a centrifugal testing machine (method of I. I. 
Kornilov). Curves of equal specific electric resistance and of 
equal deflections in bending of alloys in the domain of the A 
solution are given. In the domain of the y solution, the deflec- 
tions in bending diminish, if content of Fe is increased or if the limit 
of specific solubility is approached. Transition in the two-phase 


domain of y + Fe.Ta is accompanied by smaller deflections, 


while transition in the domain of y 4 
flections. 


Nis Ta gives greater de- 
Anton Kuhelj, Yugoslavia 


2053. Meyers, S. L., Thermal expansion characteristics of 
hardened cement paste and of concrete, Nat. Res. Counc. High- 
way Res. Board, Proc. 30th Ann. Meeting, 193-203, 1951. 

Factors influencing the thermal expansion of hardened, neat 
Portland cement and of concrete were investigated, primarily as a 
contribution to problems in concrete durability. Increases in 
relative humidity up to about 70°F caused the thermal-expansion 
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increases in 
100°; 


This characteristic was unchanged by increasing 


coefficient ot the cement to increase. Further 


humidity lowered the coefficient to a minimum at rela- 
tive humidity. 
aging, except that the maximum coefficient was somewhat lower 


The 


humidity dependence of the coefficient was primarily a function 


and occurred at a relative humidity somewhat below 70°. 


of the extent of cement hydration, with possibly some influence 
from other characteristics of the internal structure. There was 
little humidity dependence in highly hydrated specimens. Aggre- 
gates in the cement tended to restrain changes in its expansion, 
making variations in thermal expansion with humidity much 
in conerete than in cement. 


W. H. Duekworth, USA 


smaller 


2054. Wright, R. H., and Hayward, A. M., Kinetics of the 
thermal decomposition of wood, Canad. J. Technol. 29, 12, 503 
510, Dee. 1951. 

As part of a study of methods for producing fuel gas from waste 
wood, authors studied the effect of particle size and of tempera- 
ture on the rate of decomposition of western red cedar and 
western hemlock. A variation from usual commercial processes 
was used by suddenly introducing small pieces of wood into an 
atmosphere of nitrogen at high temperature. Wood was cut into 


cubes ranging from 19-mm to 3-mm edge—which were dropped 


into heated atmosphere in oven-dry condition. tute of decom- 
position was followed by means of a calibrated recording dia- 
phragm manometer. 

Authors found reaction rate to be of the one-half order for 
cubical specimens, with the rate constant being directly propor- 
tional to the specific surface and to the temperature. The decom- 
position of disks cut across the grain is more nearly a zero-order 
process than that of disks cut parallel to the grain. This might be 
expected from the anisotropic nature of wood. Proportionality 
constants are the same for both species tested. Good agreement 
hetween caleulated curves and experimental data was obtained. 


Benjamin 8. Bryant, USA 


2055. 
speed recording yarn tensiometer, 7/'¢ ri. Res. J. 22,2, 99 
1952. 


A yarn tensiometer is described which is capable of detecting 


Nistica, F., Sprague, B. S., and Work, R. W., A high- 
110, Feb. 


and recording variations in tension occurring at a rate of the 
order of 100 eps. 
at such frequencies have been shown to exist in yarn running on 


Tension variations of a considerable magnitude 


standard textile machinery. From authors’ summary 


2056. Stauffer, W., Some problems of heat-resistant steels 
from the consumer’s viewpoint (in German), Schweiz. Arch.17, 12, 
353-364, Dee. 1951. 

The seattering of the creep-stress values according to DVM 
standards is illustrated by means of test results on different 
samples of the same material under constant conditions. Whereas 
average creep velocities vary considerably, creep stresses show 
relatively small scatter. fesults of long-time creep tests on 
molybdenum cast steel show properties with varying molybdenum 
content at high temperatures. 

Test results on tube samples submitted to internal pressure are 
compared with similar tensile creep tests, as a comparison be- 
tween different stress states. Creep-test results on different cast 


steels and on welds are given. Influence of combustion gases 
with vanadium content on heat-resisting steels is treated, and 
means of minimizing corrosive effects of vanadium components 
Methods of checking heat-resisting castings are 


ki. Haenni, Switzerland 


are indicated. 


shown. 
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2057. Meyer, M. A., and Blok van Laer, K. J., Plastic defor. 
mation and the Meyer constants of metals, Vature 169, 424 
237-238, Feb. 1952. 

Authors take issue with the conclusion of Finniston, Jones. 
Madsen [Nature 164, p. 1128, 1949] that noneubic metals 
cluding Mg, U, Sn, Zn, Ga) differ from cubie metals (inchid; 
Fe, Cu, Al) in not obeying the relation between Meyer hardness 
number for the metal in a cold-worked state and the stress-st pj) 
curve for large strains for the metal in the same state which 
derived by Tabor [AMR 1, Rev. 654]. 
number of measurements of Meyer hardness number for the 


They present a 


cubic metals Zn, Cd, Sn which are in good accord with this rels- 
tion up to strains of the order of 0.20. For these measurement 
the metal was annealed to begin with, was cold-worked 4 pre- 
scribed amount by rolling it down, and the impressions wey 
made immediately afterward to minimize the effeets of recovery 
Authors suggest that the effects observed on noneubic metals | 
Finniston, Jones, and Madsen may be due to recovery rathy 
than being characteristic of noncubie metals. 

Walter Ramberg, Us \ 


2058. Kuntze, W., Characteristics of the brittleness tendenc, 
of steel in notch tension and notch tension impact tests 
German), Arch. Eisenhiittenw. 22, 11/12, 387-892, Nov./Di 
1951. 

Author has conducted an extensive experimental program wit! 
different alloyed steels, unalloyed steels, and nonferrous metals 
in various forms and states. Reduction-of-area values at fractur 
are obtained from an ordinary tension, a notch tension, and 
notch-tension impact test for a particular material in a particu! 
form and state. From comparisons of these reduetion-of-ar 
values the concepts of natural, latent, and form brittleness s: 
derived as the three basic factors that cause the brittle tenden 
The first of these is the well-known brittleness 
exhibited in the ordinary tension test by a small reduction-of-ar 
value at fracture. 
structure associated with natural brittleness. 


in a material. 
A polished specimen reflects a characteris! 


Latent brittleness, as defined by author, is produced by ver 
small deposits of foreign material in the lattice structure of th: 
base, which are mechanically active Just in the beginning of th: 
test. 
tected microscopically. The ordinary material-testing procedures 
Author detects it 
ratio of the reduction of area at fracture in the notch-tension im- 
pact bar to that in the notch tension bar, the amount of laten! 
It is pointed out 
that this basic factor brings together such well-known ones is 


The deposits are so small that no phase change can be de- 


therefore conceal latent brittleness. in th 


brittleness varying inversely with this ratio. 


impact brittleness, aging brittleness, cold brittleness, etc. In- 
teresting is the fact that ductile low-carbon steel displays tl 
strongest latent brittleness. 

Comparisons of the reduction of area at fracture in the note! 
tension bar with that in the ordinary tension bar veflect the for 
It is pointed out that this type of brittlenes 
includes not only the effects of body shape, but also maten 


brittleness factor. 


peculiarities. 
Cases from practice, exhibiting damage due to brittle failur 


} 


have also been investigated by author according to the abo 


procedure and breakdown. Julius Miklowitz, USA 


2059. Schmidt, H., Some measurements on barium t- 
tanate (in German), Akust. Bechefte no, 2, AB83—-ABS8s8, 1952 


For circular piezoelectric disks, formulas are given 


which it is possible to calculate the mechanical constants of th 


disk material from electrical measurements. The dependence & 


factor 


temperature upon dielectric constant, the electrical loss 
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2063. 
cold-rol] 
rolling t 

13-17 

In ore 

p, th 


Co \-y 
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si modulus, mechanical loss angle, and the piezo-modulus of 
TiO; and the mixed ceramic BaTiO;-PbTiO; have been 
sured, and are represented diagrammatically. The numerical 
Jue of the mechanical and electrical constants of barium 


are collected in a table. From author’s summary 


2000. Staples, R. T., Flash annealing of light alloys, /. Jnst. 
80, 323-334, 1951-1952. 

Results and discussion of merits of single-sheet annealing in 

tapid heating results in fine grain-size on 

Smith, USA 


evor-type furnace. 


stallization. George V. 


2001. Sinnott, M. J., and Shyne, J. C., An investigation of 
the quenching characteristics of a salt bath, 7runs. Amer. Soc. 
elals 44, 758-768, 1952. 

lhe quenching constant H, used to determine the severity of a 

n quench, has been determined for quenching from a high- 
mperature salt bath at 1550 F (845 C) into low-temperature 
vitated salt baths between 385 and 725 F (195 and 385 C),. 

values of H have been found to be comparable to those re- 
ied tor oil quenching with good to violent agitation. 


iriations in the values of H, depending on where temperature 


surements are taken, are shown to be due to the existence of a 
race-film resistance. The instantaneous value of this surface- 
heat-transfer coefficient has been shown to be a function of 
temperature difference between the metal surface and the 
For the test 
uditions investigated, the value of this instantaneous co- 


uperature of the quenching bath (7's — 17'g). 


ient in Btu/sq ft/hr/°F is given by the following equation: 


93¢9-0015(T's — TB) From authors’ summary 


2002. Asada, H., Tanaka, E., and Koike, K., Elastic anisot- 
copy of a + @ brass strip (in Japanese), Rep. Inst. Sei. Technol. 
06, 1, 19-25, 1952. 
lhe elastic anisotropy of a + 8, @ and @ brass, cold-rélled and 
nealed, are measured. Results are: 
Elastic anisotropy of cold-rolled @ + 8 brass does not de- 
lon the 8 phase but the @ phase. When the @ phase is cold- 
led the preferred orientation is formed gradually, but the 6 
ie cannot form the preferred orientation and breaks down at 
old-rolling degree of 30% or more. 
2) When cold-rolled @ + 2 brass is annealed at 200 C, Young’s 
ilulus increases in each direction and this is caused by its 
}) Elastic anisotropy of recrystallized @ + 6 brass strip (an- 
ealed at 400 C) decreases, and the value of Young’s modulus in 
h direction becomes the mean value of Young’s modulus of @ 
uid 8 brass strip. 
1) The curve of the Young’s modulus calculated from the pole 
gure of 8 brass strip is very similar to the observed curve, but 
ut @ brass both curves are different because the pole figure of 
) brass shows clear preferred orientation, while the pole figure 
¢ brass is not as clear as the former. 
From authors’ summary 


2003. Asada, H., and Tanaka, E., Study on the softening of 
cold-rolled 8-brass strip by low temperature annealing and on its 
rolling texture (in Japanese), Rep. Inst. Sci. Technol. Tokyo 6, 

13-17, 1952. 

in order to study the properties of cold-rolled @ + £8 brass 

), the properties of cold-rolled 8 brass strip were studied. 

Vold-rolled 8 brass strip softened even at room temperature 


‘almost entirely softened by annealing below the recrystalliza- 


emperature, 
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Though the critical reduction of cold rolling for 8 brass was 
20%, author applied the above-mentioned properties of softening 
to the rolling process and got the plate of which reduction was 
80% and then examined its rolling textures from etch pits. It 
had (100) [110] as the main preferred orientation, and (111 
[112], (111) [110], (111) [134], and (112) [110] as the second. 

These textures were similar to the rolling texture of other 
body-centered cubic metals, e.g., Fe, W, and Mo. When the 
cold-rolled plate recrystallized, these textures became at ran- 
dom. From authors’ summary 


Mechanics of Forming and Cutting 


2064. Chao, B. T., and Bisacre, G. H., The effect of speed 
and feed on the mechanics of metal cutting, /nstn. mech. Engrs 
Proc. 165 (W.E.P. 63), 1-9, 1951. 

Speed and teed have some effect on the inertia forces within the 
chip, but since these forces are small compared to the foree of 
deformation, they can be neglected. Speed and feed do have, 
however, considerable influence on the physical behavior of the 
material being cut, due to their effect on the strain rate and tem- 
perature. 

With increased strain rate, the stress-strain curve approaches 
that of an ideally plastic material which does not work-harden, 
Metal in the shear zone retains the properties it had at the general 
temperature of the workpiece, whereas metal in the friction zone 
has its properties modified by temperature. 

To confirm these beliefs, a series of experiments were conducted 
on mild steel and copper, over a wide range of speed, feed, and tool 
angles. In presenting their data, authors often find it con- 
venient to plot their results on a graph in which the thermal num- 
ber is used as an abscissa. Thermal number is proportional to the 
product of the cutting speed and chip thickness before removal 
from the workpiece. The latter is measured as feed per revolu- 
tion of lathe spindle. Authors also plotted data which show the 
influence of the thermal number on the extent of the built-up 
nose, Bernard W. Shaffer, USA 


2005. Anonymous, Machining of stainless steels, New York, 
Metal Cutting Tool Inst., 27 pp., 1951. 

This report is a comprehensive résumé of the basic requirements 
for machining al! types of stainless steel. It includes a section on 
composition and general characteristics of wrought stainless 
steels; practical considerations in machining stainless steel; tool 
designs and materials for milling, drilling, reaming, and threading 
stainless steels in addition to a section considering coolants and 
lubricants for the various operations. Comparative values of 
power requirements, cutting speeds and feeds are also included. 

The article is highly recommended for furnishing the fundamen- 


tals for machining of stainless steels. J. F. Snider, USA 


2066. Armitage, J. B., and Schmidt, A. O., Force and per- 
formance measurements in metal cutting (in German), Werh- 
stattstech. Maschinenb. 42, 1, 1-7, Jan. 1952 = Tool Engineer 27, 4, 
5; 36-40, 50-54; Oct., Nov. 1951. 

A summary and analysis of power and force measurements at 
various cutting speeds from the study of 24 references are pre- 
sented. Authors deduce that, for practical purposes, tool forces 
remain constant and are not diminished by higher cutting speeds; 
that there is a linear increase with power requirement at the 
tool with an increase in speed; that tool wear increases sharply 
above a limiting speed; that, generally, running the machine tool 
at high speed with the expectation of removing a large amount ot 
metal with a decrease in power is a false hope, although an in- 
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production and better surface finish may be 


creased rate ot 
definitely achieved by higher cutting speeds. 

Reviewer notices a significant omission of analysis of data ob- 
tained by Merchant, Zlatin, Field, Fersing, Shaw, Marshall, Cook, 
Zvistra, and others who have found substantial decreases in tool 
forees and power with higher cutting speeds, under definite cutting 
Dimitri Keeecioglu, USA 


condition S 


2067. Lenz, D., Investigation of a new warm deep drawing 
method (in German Arch. Eisenhiittenw. 22, 7/8, 215-224, 
July, Aug, 1951. 


\n elevated-temperature deep-drawing technique is described 
that permits drawing larger blanks and forming larger parts from 


aluminum allovs than is possible by conventional room-tempera- 


ture techniques The following Zone heating Was found to be 
particularly effective: Heated drawing ring and blank hold-down 
plates vater-cooled drawing ring and room temperature; or 


water-cooled punch, By this technique, reduction ratios (blank 
radius part radius) as large as 3.9 were found possible, as com- 
pared to a maximum ratio of approximately 2 at room tempera- 
tire Blankholder test temperatures up to 400 C were tried. 
\Iaximum drawing limits were observed at from 300 to 400 C. 
Lubrication and blankholder pressure were found to be critical. 

\n analytical discussion of the effects of elevated temperature 


is presented William Schroeder, USA 


2068. Stabler, G. V., The fundamental geometry of cutting 
tools, /nstn. mech. Engrs. Proc. | W.E.P. 63), 14-21, 1951. 

The geometry of oblique cutting with a tool having a plane 
cutting face is considered. Simple shear over a shear plane is 
assumed, so that the motion Is determined by the tool geometry, 
the direetions of motion of the work and the chip relative to the 
tool, and the shear plane angle. Various definitions of rake angles 
are discussed, and a simple relation between the directions of 
motion of the work and chip relative to the tool is deduced from 
experimental results. This is used to study the chip shape and the 
geometry of strain in the chip. Machining force components 
are also considered, and the combination of these with the chip- 
motion law mentioned above determines a relation for the shear 
plane angle. In the limit for normal machining, it gives a result 
different from that due to Merchant, which is based on minimum 
energy considerations. Reviewer believes that the ellipsoid of 
stress determined should be called the ellipsoid of strain, since for 
deformation under nonhomogeneous stress or with large rotations 
H. Lee, USA 


the two do not coincide. E. 


2069. Bendixen, I., Vibration in milling machines (in Dan- 
ish), Ingen Vidensk. Skr. no, 2, 48 pp., 1951. 

The main object of these investigations was to find out the in- 
uence in respect to vibration of the knee, saddle, and overarm of 
«a milling machine which are clamped. The tests were run with 
three different plain milling cutters, which machined a workpiece 
of the dimensions 64 * 64 750 mm under normal cutting con- 
ditions. 

The amplitude of the vibrations grew evenly with increasing 
distance between milling cutter and pick-up, and the smallest 
amplitudes occurred when overarm as well as saddle and knee 
were clamped. Loosening of the knee means an increase in the 


amplitude of between 60 and 65%. It was strange to notice, 


however, that in a number of tests a 4 or 5% smaller amplitude 
was found when the knee was released from the column of the 
machine than when it was clamped, and the maximum ampli- 


tudes were ascertained when milling took place near the center of 


the workpiece, 
On the basis of W. Klein's Fourier analvsis of the milling proc- 
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ess, an expression for the amplitude of force (?«,) is dev. 

the amplitude of the Kin higher harmonic with evlindrica! ( . 
It is demonstrated, theoretically on the basis of this e 

and empirically, that the amplitude of the vibrations 

with the feed. By changing the width of cut when milling 

evlindrical cutter with spiral grooves, it was demonstrate 

plain milling cutter should be designed =o that the e« 

K-tg\-2-b/D = 27,227,327... 

and A helix angle, i. e., the angle between the cutting edg 


is satisfied (b width of cut 


axis of the milling cutter). se 
For the dependency of the amplitude on the cutting sp ce 

curves show a relative minimum between 15m) min and 45; ‘ 

As 

comparative tests with down-milling and up-milling show 


and «a declining course from 100m/min to 350m/min. 


down-milling gives smaller amplitudes than up-milling eve: 


machine, which, however, must be in good condition 
particularly arranged for down-milling 


From the suthor’s English sun 


2070. Anonymous, Efficient milling, New York, Metal ( 
ting Tool Inst., 28 pp., 1950. 


Hydraulics; Cavitation; Transport 
(See also Rev. 2091) 


2071. Ippen, A. T., Knapp, R. T., Rouse, H., Bhoota, B. \V., 
and Hsu, E.-Y., High-velocity flow in open channels, a sympo- 
sium, 7’rans. Amer. Soc. civ. Engrs. 116, 265-3868, 1951. 

This symposium summarizes the development in a rel: 
new field of practical interest to many engineers, Since t! 
is new, virtually complete development of the basic th: roe 
given, Which makes the publication useful as a general re Vutho 
on the subject. erate 


i 


In the first paper, [ppen outlines clearly the basie prin 
high-velocity flow, ie., flow with a velocity exceeding t} 
velocity, giving a straightforward derivation of the theors 
physical interpretation of the results. Examples of the appli 1951. 
tion of the theory to some important elementary cases are cis The 
cussed in detail to illustrate the principles. Caleulation of th 
and disturbance patterns in practical cases by using the Busc: 
shock-polar diagram and method of characteristies is expla researc 
in detail. tion of 

In the second paper, Knapp analyzes flow in channel curves The 
supercritical flow and presents several ways of designing =u for lar 
curves for rectangular channels, based on the principles outline: stable 
in the first paper. The two general methods considered are bs! tion of 
ing and wave interference, and design criteria are given for es litions 
method. In the interference method, diagonal sills, compou! establis 
curves, aid spiral transitions are used to produce the proper study 


patterns, and their relative merits are discussed, Extensive Schill} 


perimental data confirm the design procedures and illustrat: 

impracticability of using any but rectangular channels in lig 2075. 
depend 
The third symposium paper by Ippen and Dawson endeave's Pp 2 


velocity curves. 
to show, on the basis of experimental evidence, that the > In ai 
principles of supercritical flow can be applied in a satisiacto tikes 
manner to the design of typical channel contractions, anc t ity dey 
solutions may be found with a minimum amount of surtace=l> He con 
turbance patterns. Furthermore, the magnitude of stands Ire re] 
waves may be predicted adequately, as well as their locat! boxy 
within the channel contraction, The method of eliminating sav~ shows ¢ 
in the downstream channel is discussed for a basie form 
traction. = 
In the last paper Rouse, Bhoota, and Hsu give an introduc! the liq 
discussion of supercritical flow in diverging channels and 1!" ae 
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the matter of channel design under these three headings: 
(2) efficient 
and (3) elimination of dis- 


surface configuration at abrupt expansions; 
we of expanding boundaries: 
es at the end of transitions. The extent of the agreement 
i clementary wave theory and experimental measurement 
n, and the results are presented in the form of generalized 
is convenient for rapid exploration and preliminary de- 


Vito A. Vanoni, USA 


Green, J. E., The pressure surge in oil pipelines, 31‘ 
World Petr. Congr., The Hague 1951, Proce. Sect. 9, 7-21. 


Paper deals with pressure surges in oil pipe lines, whose quanti- 


haracteristics are quite different from conventional water- 
er phenomena because (2) flow stoppage time is short with 
t to pipe reflection time, and (b) friction losses are not 
with respect to pressure surges. 
er deseribing a step-by-step solution, two mathematica! 
‘ions are given: first, one by Ludwig and Johnson correspond- 
» rough schematization; the second one for laminar flow, 
iv derived from corresponding case of electric transmission 
Mleetric analogs of phenomenon given and discussed by 
r are crude with respect to long-known analogy with trans- 
on lines (as pointed out by Lefebre in discussion ). 
Giuseppe Evangelisti, Italy 


J 2073. Randall, L. N., Rocket applications of the cavitating 
Venturi, J. Amer. Rocket Soc. 22, 1, 28-31, Jan.-Feb. 1952. 

- «is made of the fact that, after cavitation occurs in a Ven- 
eter, a further reduction in the downstream pressure does 
crease the rate of flow. Cavitating Venturis have been 

essfully used for accurate flow control, thus eliminating costly 

control equipment. Design considerations are presented. 
suggests other uses for cavitating Venturis such as tem- 


ture control. W. M. Owen, USA 


2074. Evangelisti, G., On the stability of large oscillations in 
surge tanks (in Italian), Energia elett. 28, 12, 673-687, Dec. 


The first part of the paper is a recapitulation of the theory of 
wacteristic lines and singular points of the differential equation 
governing the systems with one degree of freedom. <A topologic 
esearch in the plane of the phases leads rapidly to the individua- 
mn of stability conditions for small oscillations. 

The approximate integration of the nonlinearized equation 
tor large oscillations) then makes evident the existence of an un- 
stable limiting eyele, and therefore the possibility of the genera- 
The con- 
tions under which such oscillations cannot take place are 
Results of the 


of large oscillations with character of instability. 


stablished in a very simple approximate formula. 
are compared with those obtained by other authors 

Schuller, Karas, Jaeger, Frank). Duilio Citrini, Italy 
2075. Doolittle, A. K., Studies in Newtonian flow. II. The 
dependence of the viscosity of liquids on free space, /. appl. 

P 22, 12, 1471-1475, Dec. 1951. 

ln «a prior paper [see AMR 5, Rev. 1114], author expressed the 
ecture that not the temperature but another physical prop- 
lepending on temperature influences the viscosity primarily. 
He concluded this from the complexity of the viscosity-tempera- 
F ie relations, which reproduce the values of viscosity within the 
of accuracy of measurements. In the present paper, he 
< that it is possible to interpret the viscosities of liquid nor- 
paraffins as a simple function of relative free-space defined as 
= (v — U0)/V0; Uy is spec, vol. of free-space, v spec. vol. of 
quid, v spec. vol. extrapolated to absolute zero without 


ve of phase. 
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Methods for evaluating vp hitherto proposed in literature are 
impractical. Either they demand knowledge of critical properties 
Author states that the 
values of specific volumina of the homologous series examined by 


or they prove to be incorrect or uncertain, 


him obey the following simple formula 


Inv =a/m + bwithIna = CT + C.,b C37 + 


where m is molecular weight. Therefore he is able to determine 


yand by it the relative Iree-space, From plotting the logarithm 
of viscosity Vs. reciprocal of relative free-space straight lines, 


there results 


Inn = Blry/ + A orn fexp [By(r, 


Thus author succeeds in finding a relation which reproduces the 
measured values of viscosity satisfactorily over a range of tem- 
peratures extending from boiling point to less than 100 C abov 
freezing point of liquid, Because changes in relative free-space 
result from changes in pressure as well as from changes in tem- 
perature, dependence of viscosity on pressure ought to obey the 
Unfortunately, no data are available hitherto to 

Ulrich Rost, 


same formula. 


rove that. Crermany 
| 


2076. Doolittle, A. K., Studies in Newtonian flow. III. 
The dependence of the viscosity of liquids on molecular weight 
and free space (in homologous series), J. appl. Phis. 23, 2, 236 
239, Feb. 1952. 

In a previous paper [see AMR 5, Rev. 1114, and 


review | author found that depende nee of viscosity of n-alkanes 


preceding 
except values in the neighborhood of the freezing points. upon 


relative free space can be represented by 


+ In A; = relative free space 


Inn = Be U;) 


In the present paper, author tries to give a physical interpretation 
of this equation, which in reviewer's opinion is incorrect. First, 
viscosity is either the property of a material to produce in itself s 
resistance when the material is continuously deformed under 
stress, or a material constant relating the stress with the rate of 
strain, but by no means the resistance itself. Moreover, the re- 
sistance does not arise from moving of the molecules past each 
other against the cohesive forces, because the molecules withdraw 
from molecules in the neighborhood in the same proportion «as 
they approach other molecules. Rather, the resistance originates 
from an impulse transfer. 

Plotting the viscosity straight lines into the In 7 vs. ry), dis- 
gram, author states that the lines belonging to alkanes with a 
molecular weight between 100 and 240 intersect the vertical axis 
at nearly the same point — 7.6500. emploving this average inter- 
cept necessitates corresponding adjustments in the slopes of the 
lines. Therefore, assuming In A to have the value — 7.6500, the 
caleulated values are no longer as precise as the aceuracy ot 
measurements. Calculating the slopes B of the lines, author es- 
tablishes that their dependence upon molecular weight can be 
represented by B = C-exp(—Am This vields the following 
function which gives the dependence of viscosity upon molecular 


weight and relative free space 


In 7 = ¢’ eXp — Kk m’ } } + In A, 


2401 - exp( — 10.239/m /* )e 7.6500 


Inn = 


Though this relation gives values which do not differ from the 
even author 


W ith i 


measured by more than 1%, it is rather impractical 
because it is only valid for n-alkanes 
100 and 240; 
represent the values within the accuracy of measurements. 

Ulrich Rost, 


emphasizes that 


molecular weight between further, it does not 
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2077. Sweeney, D. C., Preliminary investigation of hy- 
draulic lock, Engineering 172; 4474, 4476; 5138-516, 580-582; 
Oct., Nov. 1951. 

Author describes an investigation into the characteristics of the 


phenomenon known as hydraulic lock occurring in valves and 


kr 
pumps of high-pressure hydraulic systems which is manifested, 
when the piston is stationary, by a very considerable increase in 
friction over a period of time. The influence of hydraulic pressure 
on the locking force, the build-up of the force with time, and the 
radial movement of a piston in a cylinder were studied. The re- 
sults indicate the importance of macroscopic surface irregularities 
of the components in the form of slight deviations from parallel- 
ism, and an explanation is put forward based on the tapering 
fluid films in the clearances to which these irregularities give rise. 
Circumferential grooving of the piston lands substantially reduced 

the locking force 
Although full confirmation of the suggested theory was not 
possible, it is felt that the information obtained helps toward a 
better understanding of the underlying causes of the phenomenon. 

André Leclere, Canada 


2078. Ball, J. W., Model tests using low-velocity air, /’ru 
lmer. Soc. civ. Engrs. 77, Separ. no. 76, 13 pp., June 1951. 

After a short historical introduction, author discusses advan- 
tages (low costs) and disadvantages of replacing water with low- 
velocity air in hydraulic model tests. Attention is paid to limita- 
tion of incompressible flow formulas, generally at '/4 sonie speed. 
This limit, however, is influenced by local conditions in tests, e.g., 
accuracy of test instruments. Paper gives general view of prob- 
lems studied in this way and experiences of author in using 
method for determining characteristics of hydraulic outlet struc- 
tures, e.g.. errors by improper turbulence in flow. 


H. Thygesen Kristensen, Sweden 


2079. Supino, G., Air-water analogy and the study of hy- 
draulic models (in Italian), Knergia elett. 28, 11, 613-618, Nov 
LOD] 

Highiv accurate aerodynamic measuring instruments, particu- 
larly for turbulence, together with the practical advantages of 
large modeis, low structural and power requirements, as well as 
absence of wetting problem or need for absolute tightness in air 
system are advantages realized to accrue trom testing water 
equipment and flows by means of air analogies, where the atmos- 
phere serves as both a convenient supply reservoir and catch 
basin. Problems of compressibility of air are avoided by using 
low-velocity airstreams (see preceding review ). 

\uthor presents expository article serving to focus attention on 
specific applicability of dimensional analysis to problems met in 
this rebirth of interest concerning such air-water tests. Although 
no novel basic findings are unearthed, review is thorough, concise, 
and particularly valuable in showing limitations of the several 
modes of theoretical approach of which the Buckingham pi- 
theorem is most general but least practical. It is pointed out that 
there are more cases in whieh the water-air analogy is possible 
than is commonly supposed. Not only is it useful for study ot 
diffusion of air jets and the application of such results to sub- 
merged sluice gates, but even more complex free-surface phe- 
nomena (Where density is discontinuous across the free surface 
ean be handled, under proper restrictions. Other useful applica- 
tions easily spring to mind: Penstock design and operation in- 
ormation, losses and characteristics of water-distribution sys- 
tems, hydraulic pumps, turbines, fluid meters, intricate passages 
in valves impellers, ete. (In many cases, gravity, Le., Froude 
number, is neglected: though usually the viscous effeets are im- 
portant, but even then, Reynolds number equivalence is not 
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always necessary and, when it is, a reduction in model size to ! 
of original is often feasible with moderate air velocities. ) 
R. H. Cramer, Us 4 


incompressible Flow: Laminar; Viscous 
(See also Revs. 2072, 2124, 2215) 


©2080. Loitsianskii, L. G., Fluid and gas mechanics | Mek. 
hanica zhidkosti i gaza|, Moscow-Leningrad, Gos. Izd. Tek! 
Teor. Ltd., 1950, 676 pp. 

Book is based on a lecture course given at the Kalinin Institut 
of Technology in Leningrad. It aims to give a systematic presen- 
tation of the fundamentals of fluid mechanics, leaving applications 
almost completely aside. 

After a historical introduction whose main features are con- 
ventional for the period up to 1900, but which hardly mentions 
any non-Russian work thereafter, the following topics are dis- 
cussed: Chapter 1, The notion of fields and the kinematics o 
continuous media; chapter 2, Mquations of equilibrium of con- 
tinuous media; chapter 3, Dynamics of ideal liquids and gases 
General theorems. These three chapters (one fifth of the book 
give a very solid, general account of the classical fundaments 
equations of fluid mechanics. Free use is made of vector notatior 
and vector analysis. 

Chapter 4, One-dimensional flow of an ideal fluid. A detailed 
account of one-dimensional isentropic flow of a perfeet gas, an 
of shock waves. Chapter 5, Steady motion of a fluid— Plan 
motion of an incompressible fluid. After a brief discussion o 
three-dimensional problems, author gives extended presentatio: 
of plane irrotational-flow problems, including airfoil and cascad 
theory and some free streamline problems in terms of the theory 
of functions of a complex variable. Chapter 6, Plane steady mo- 
tion of a compressible gas. Beginning with the linearized sul) 
sonic and supersonic flow past a wavy wall, author then discusse- 
the hodograph method, briefly describes some transonic flow pat- 
terns, discusses the characteristic network of nonlinear super- 
sonie flow in the physical plane and the hodograph and the obliqu 
shock theory. Chapter 7, Steady motion in space. Source dis- 
tributions, vorticity distributions, axially symmetric motion 0 
incompressible and subsonic fluids, generalized motion of bodies 
and the concept of apparent mass tensor, lifting-line theory ar 
covered in rather a conventional way. The four chapters 01 
essentially potential flow cover almost half the course. It is 
notable that three-dimensional supersonic linearized theory is not 
taken up. 

Chapter 8, Dynamics of a viscous liquid and gas. Viscous trie 
tion and dependence of viscosity on temperature are discussed 
Navier-Stokes equations are derived and similarity concept and 

fevnolds number are introduced. Laminar flow in pipes and 
Stokes flow are discussed in detail. Shock structure is then ci 
cussed and there is an elaborate and well-written treatment o/ 
wakes and incompressible and compressible boundary-laye! 
theory. Chapter 9, Turbulent motion. After a deseription 0! 
transition and a discussion of the averaging concept, aulto! 
derives the Reynolds stress equation and presents the various 
similarity solutions (logarithmic, mixing length, ete.) . He gives 4 
good account of incompressible turbulent boundary layers atc 
jets, and a brief introduction into modern research in isotrop! 
turbulence. 


Generally, this book contains a sound presentation of the ma! 
topics of fluid mechanics, with emphasis on classical theory anc 
general theorems, and complete absence of supersonic “is 
theories. There is also a notable absence of references to rece! 


western work. Leon Trilling, UsA 
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2081. Kriiger, H., On the influence of suction on the location 
of the transition point of wings (in German), Jng.-Arch. 19, 6, 
64-387, LYSL. 


Laminar boundary-layer growth over two 15°¢ thick profiles 


uated for the case of uniform continuous suction. A 
.sky and a laminar profile at zero angle of attack are con- 
|. Curves are presented for the laminar instability and 
ition points as functions of airfoil Reynolds number and 
velocity. Gerald E. Nitzberg, USA 
2082. Miiller, W., On the longitudinal motion of a body of 
revolution in a fluid (in German), /ng.-Arch. 19, 4-5, 282-295, 
fhe shape of a body of revolution at zero incidence and its 
sociated pressure distribution are determined for a preseribed 
iee-sink distribution along the axis. This source-sink distribu- 
is represented in terms of Legendre polynomials. Reviewer 
ies that a similar method used by Young and Owen | Aero. 
Counc. Rep. Mem. 2071, 1943] is not included in the list ot 
G. M. Lilley, England 


ences, 


2083. Roy, M., and Duban, P., Flow of a perfect liquid in a 
rotor with radial blades (in French), Bull. Assn. tech. marit. aéro. 

50, 145-159, 1951. 

sing Spannhake’s transformation 2“ = a(Z + 1/Z) + b 
number of blades, a and b constants), the radial blades of the 
in the z-plane are transformed into a single circle in the Z- 


lhe relative velocity field due to the circulation along the 

can be expressed as a Poisson integral in the Z-plane. 

\uthors give some graphs of the tangential and radial velocity 

| of the circulation motion; also, some streamline patterns 

| pressure fields for different values of the transport through the 
H. G. Loos, Holland 


2084. Streeter, V. L., The ring doublet in ideal fluid flow, 
\lidwest. Conf. Fluid Dynamics, Ist conf., May 1950; J. 

\V. Edwards, Ann Arbor, Mich., 56-65, 1951. $10. 
\. \Veinstein in 1948 [AMR 1, Rev. 478] extended the applica- 
us of potential theory for body profile determinations to the 
sage of spatial source distributions, by properly interpreting 
witrami’s integral of cylindrical functions for the potential of a 
ng, 2rubof ” e~*8Jo( ps J o( bs ds, of radius b and strength w/unit 
ugth derived by classical separation of variables for harmonic 
Van Tuy! [AMR 3, Rev. 1987] evaluated the associ- 
ted stream potential and plotted the streamlines by transform- 


inctions, 


x the similar integral into Jacobi elliptic integrals. 

In contrast, Sadowsky and Sternberg obtained the same results 

vetly [AMR 4, Rev. 2099], by writing the Newtonian potential 

Pf immediately in Jacobi elliptic functions and integrating 

ound and across a ring for a disk distribution. In addition, 
superimpose vortex rings and obtain longitudinal doublet 

‘ributions but plot no streamlines. 


his work is paralleled by author’s in a most lucid and straight- 


mvard paper, in which the streamlines are plotted for a distribu- 
1 of doublets oriented longitudinally about a ring and super- 
osed on a uniform flow. Beginning from an excellent figure, 
* incremental doublets (used on the axis by von Kaérmdn) are 
legrated around a ring for velocities, and the velocities across 
curve R 


2/2ar + cos 6 = const for the stream function. 


les are generated from the particular solution at the stagna- 


‘on point, a thick disk when on the axis and a multivalued stream 
tion (torus) if off. 
‘lrce ring by Weinstein. 


Previously, the torus was obtained for a 
It is regrettable that comparison can- 
« made with curves of the vorticity-circulation method of 
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the more general third paper mentioned. Style continues au- 
thor’s clarity and engineering insight, although bodies are poor 
aerodynamically and of restricted usefulness in themselves. 


Rudolph L. Leutzinger, USA 


2085. Gilbarg, D., Unsteady flows with free botndaries, 
ZAMP 3, 1, 34-42, Jan. 1952. 

Author considers a class of unsteady flows that is of much in- 
terest In connection with time-varying attached cavities in under- 
water motion of missiles. The problem is an extension of the 
known two-dimensional, steady-state cavity solutions to cases in 
which the condition of constant velocity magnitude on the free 
streamlines of the steady-state problem is replaced by the non- 
stationary form of Bernoulli’s equation. The problem differs 
further in that the free boundary is a material line and not, in 
general, a streamline. The latter requirement is replaced by the 
approximating condition that the free boundary be a streamline 
and, thus, standard conformal mapping techniques are used to 
obtain solutions for cavities behind a flat plate normal to the flow 
direction (symmetric cavities). It is shown that these solutions 
are exact for unsteady flows whose free boundaries are of constant 
shape. In particular, two classes are distinguished: One in which 
the cavities have a cusped end or a stagnation point (the latter 
found by von Karman [AMR 4, Rev. 292] and included in the 
more general class of cavities of constant shapes found by author 
the second yields cavities for which the free streamlines cross the 


In addi- 


tion to the above detailed computations, method of extension ot 


axis of symmetry and are, thus, not physically realistic. 


these results to arbitrary symmetric polygonal shapes and also to 
asymmetric polygonal shapes 1s indicated briefly. 
Phillip Eisenberg, USA 


2086. Funaioli, E., On the calculation of cascades of thin 
airfoils of nonnegligible curvature (in Italian), Pont. Acad. Se 
Acta 14, 45-55, 1951. 

A method of calculation of flows through cascades of thin air- 
foils whose center lines approximate to circular ares is given in 
principle, without details of computational procedures. 

M. J. Lighthill, Englaned 


2087. Radok, J. R. M., The theory of aerofoils in unsteady 
motion, Aero. Quart. 3, part 4, 297-320, Feb. 1952. 

Paper reviews work on two-dimensional, incompressible prob- 
1936. 
Good bibliography. 


Application to wing-tail ‘combination is dis- 
John W. Miles, USA 


lems since 


cussed. 


2088. Couchet, G., Aerodynamic forces acting on a profile in 
case of nonstationary motion with constant circulation (in French 
(", R. Acad. Sct. Paris 234, 8, 808-810, Feb. 1952. 

A supplementary note to the author’s comprehensive work in 
ONERA Publ. 31 (AMR. 3, 1308]. 

Gerald EK. Nitzberg 


tev, 


USA 


2089. Lighthill, M. J., A new approach to thin aerofoil theory, 
Aero. Quart. 3, part 3, 198-210, Nov. 1951. 

Author’s general technique for rendering approximate solutions 
to physical problems uniformly valid is applied to the problem of 
Use- 
fulness lies in the possibility of extension of theory to apply to 


correcting thin-airfoil theory near a rounded leading edge. 
lifting-surface problems. Method consists of expanding veloc- 
ity field in power series in powers of a parameter defining size of 
disturbances; determining coefficients of the series by means of 
lemma relating the velocity components at any point in the field 
to the velocity-distribution components, due to camber and thick- 
ness distribution, on the chord line; and investigating the natur 
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of the singularities in these coefficients. Author’s previous work 
has shown that if there is a singularity near which successive 
terms in a series solution are each more singular than the last, so 
that series diverges near singularity, the divergence may be re- 
moved by straining the coordinate system. For problem studied, 
the strain transiormation is a translation of velocity field down- 
stream through « distance equal to half the leading edge radius of 
curvature, and new position of the singularity of the approximate 
velocity tield is inside airfoil contour. Results are compared with 
Various approximations given by Goldstein [AMR 1, Rev. 882]. 
\uthor concludes with second-order approximations to lift, angle 
of zero lift, and airfoil surface-velocity distribution arising from 
angle of attack and from camber and thickness distributions. 
Ellis Lapin, USA 


2090. Kazakevich, F. P., Investigation of the drag of a circu- 
lar cylinder in an air flow (in Russian), ZA. tekh. Fiz. 21,9, 1111- 
1120, Sept. 1951. 

Pressure distributions as function of yaw (0 < @ <-60°), and 
precritical) Reynolds number (0.4 < R < 1.53 X& 10+, based on 
diameter and full free-stream velocity), were obtained through 
lour orifices (diam 0.3 mm) on a rotatable circular tube (diam 
d = 10mm) ina 250 & 250-mm wind tunnel. Differential read- 
ings increased accuracy of normal-pressure drag measurements. 
The similarity of shapes of the distributions lead to « formula for 
normal drag in terms of differential pressure (po — piso) and vaw 6. 
Spanwise variation of drag was eliminated by placing two thin 
disks on the evlinder; since the results were insensitive to varia- 
tion of distance 6 between the disks, 5d < b < 22d, thev were 
identified with ideal two-dimensional behavior. The resultant 
higher drag tor 6 = O° then checked with CAGI Rep. no. 98, 
1931, by Kuznetsov, where ratio of tunnel breadth w to diametes 
was wd = 100.) Further check was furnished by tubes of dif- 
ferent dinmeters. As vaw increased, the spanwise ‘wall effect”’ 
diminished. Pressure orifices were also drilled) perpendicularly 
to the elliptic sections of the vawed tube; the resultant drag dif- 
tered by 2 — 3%, presumably the index of accuracy. 

The trends of author’s results with vaw check with the more 
extensive experiments by Bursnall and Loftin (where the wall 
effect, however, Wiis present, wid being IS): see AMR 5, Rev. 
Sl4. Surprisingly, no mention was made of vaw theory, nor of 


M. V. Morkovin, USA 


turbulence level in the tunnel. 


2091. Williamson, J., The laws of flow in rough pipes ( ling- 
lish and Freneh), Houille blanche 6. 5. 738-748, 749-757, Sept. 
Oet. 195] 

Author considers turbulent flow in rough pipes in the V?-law 
region (drag coefficient independent of Reynolds number 
experience with three large concrete-lined aqueducts (diam 335, 
112, and 610 em, grain size k = 0.10 em) showed that the pres- 
sure drop coefficient A satisfied the formula A = 0.180 (4 /d 
instead of A = (1.14 2 log d/k)~? (Nikuradse). Author shows 
also that Nikuradse’s experimental results fulfill A= = 0.180 
h/d , provided that the influence of the lacquer coating (esti- 
mated to have a thickness of 0.0006 ¢m) on the effective height is 
taken Intosecount. Therefore, the use of Manning’s or Strickler’s 
formula tor the ealeulation of pipe friction is recommended. 
Author tries to base these formulas theoretically. Nikuradse’s 
= Ax* — Br" — C 


tor L5& <x < 1, in which V,, is maximal velocity, x = 2a/d,a 


velocity profiles are represented by V V 


” 


distance from wall, m = An/B (from dV/dxr = O for r = 1), 
( -1— 8 +A (from V = V,, forz = 1). C varies from 
O.IS tor dé = S80 to 0.32 for d/k = 30. Notwithstanding the 
high values of (, author sees the negative values of V for 7 = 0 


as a reality and tries to explain this from the conception of the 


APPLIED MECHANICS REVIEWs 


production of spinning masses near the wall, leaving the concep. 
tion of a viscous liquid film. 
Author simplifies too much the mechanism of production 9: 
turbulence causing drag, viz.: the work done by pressure = 
Ap -+ md?V,, (V, is mean velocity ) equals the work done in pro. 
ducing turbulence which is in ratio with mdVp° (Vp is a velocity 
connected with drag; from Nikuradse’s velocity profiles V’,, gp. 
pears to be the velocity at z = 1.5 4, as for this distance |’, ~ 
(drag)'/* for varyingd/k). Sot ~(V, V% = From Nikuradse’. 
experiments it follows that Vp/V, ~ (k d)'’*, These formy 
lead to the Manning and Strickler formulas. From this theo; 
though based on straight pipe measurements, author explains +} 
H. Wijker, Holla: 


high resistance in pipe bends. 


2092. Garabedian, P. R., and Royden, H. L., A remark on 
cavitational flow, Proc. nat. Acad. Sci. Wash. 38, 1, 57-61, Ju: 
1952. 


Authors present 


“.. an alternate proof for the existenc 


plane cavitational flow ... based onan extremal property of fre 
” The soure 


reference for Schiffer’s work is not cited. The physical interpreta 


streamlines developed formally by Schiffer. 


tion of this extremal property is not made clear, and since bot! 
cavity and body have been taken as symmetrical in both x and 
it is difficult to see how results obtained here can be app 
directly to a physical case. L. Talbot, Us\ 


2093. Casal, P., On the kinetic energy of a flow with a dis- 
continuity surface of velocity (in French), (. R. Acad. Sev. Po 
234, &, 804-806, Feb. 1952. 

Author aims to prove the theorem: If the steady flow of 
inviscid incompressible fluid around an obstacle S possesses « stu 
face of tangential velocity discontinuity 2, and if the kinet 
energy is a minimum with regard to any other flow having t! 
same conditions at infinity but with a surface of discontinuity > 
near to S, this flow is irrotational outside YS, and D is a surfacs 
equal pressure. 

Proof is not clear to reviewer. Author appears to prove t! 
the speeds of the fluid on ~ at either side of it are equal, 
which he deduces that J is a surface of equal pressure. 


J. C. Cooke, Mal: 


2094. Rose, H. E., Breakdown of the Lambert-Beer law 
Vature 169, 4294, 287-288, Feb. 1952. 

The Lambert-Beer law for the absorption of light ha- 
verified experimentally for suspensions by measuring the | 
tensity of the transmitted light as a function of the concentrat 
of the suspension. It is found that the Lambert-Beer law is \ 
accurate if no scattered light reaches the photosensitive surtac: 
the recording apparatus. This is the case for powders of | 
fleetivity and if a small exit stop is used. 

H.C. Brinkman, Indones! 


2095. Hasimoto, H., Note on Rayleigh’s problem for a ben! 
flat plate, J. phys. Soc. Japan 6, 5, 400-401, 1951. 

The author considers the same problem as was recently tr 
by Sowerby [AMR 4, Rev. 3603]: namely, the flow starting 
from rest of a viscous incompressible fluid bounded by two | 
intersecting planes making an angle @ which suddenly star’ | 
move with constant velocity W. However, whereas Sovwwe! 
considered only @ = 7 /n, na positive integer, the author 
O<asS2nr. The local friction coefficient is obtained as 2 5! 
involving confluent hypergeometric functions, and the 
force per unit length is given explicitly for various multip!:> 
w/t and 7/6 between 7/2 and 27. The results agree, 2 1 
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ep- or points out, with Sowerby’s where they overlap. The 
{is only sketched. J. V. Wehausen, USA 


= 2090. Mboisil, Gr. C., Method of functions of hypercomplex 

' variables in plane aerodynamics of incompressible viscous liquids 

Romanian), Acad. Repub. Pop. Romdne Stud. Cerc. Mat. 1, 
1950. 

- well known that, in the theory ‘of steady, incompressible, 

ional, plane flow of an ideal fluid, analytic functions 

— i (x, y) of the complex variable z = x + iy, where 

= Q, play an important role, inasmuch as any such func- 

elds a possible flow of this kind, with w and v the velocity 

wnents In the x and y directions. L. Sobrero [Mem. Att 

Italia Mem. Cl. Sei. Fis. Mat. Nat. 6, 1-64, 1934; “Theorie 

on ebenen Elastizitaét unter Benutzung eines Systems hyper- 

ls uplexer Zahlen,” Teubner, Leipzig, 1934] has shown a similar 

wction between the theory of plane elasticity and the theory 

lytic functions a Cr, y) + 9b (2, y) + 7% (2, y) + jd (2, y 

re the hypercomplex variable x +- jy, where (1 + 77)? = 0. The 

Ire thor shows a similar connection between analytic functions in 

ense of Sobrero and the theory of slow, steady, incompres- 

plane flow of « viscous fluid. For example, any analytic 


1of x + DY 
\ cases cask ee ) (® — bi 4 2(Yv + Suu) — j od 
nts such a plane flow, with hod, forces absent: and 


dF 


—- = 6, +7(7T — Quw) — jo, + 7°7 
a: 


and v are the velocity components in the x and y direc- 
o,,0,,7 are the stress components; yw is the coefficient of 


et z’ 


sity; and w = or/or — Ou/dy is the vorticity. Several 
\ uples of plane viscous flows are worked out in detail. 
of Mathematical Reviews J. B. Diaz, USA 


‘22097. Purday, H. F. P., An introduction to the mechanics of 
viscous flow. Film lubrication, the flow of heat by conduction, 
and heat transfer by convection, New York, Dover Publications, 
, 1949, 185 pp. $1.25. 
lhis small volume, originally published in Mngland under titl 
on streamline flow,” treats viscous flow and heat-transter problems 
inent to field of interest of author, who is chief designer for 
‘ish diesel-engine firm. As subtitle indicates, consideration of 
is flow is limited almost exclusively to film lubrication, and a 
r complete discussion of sliding pads and journal bearings is 
led, using Reynolds equation and dimensional analysis. 


ides viscous flow in thin films, author discusses pipe and 
unel flow, making use of analogies to torsion and membrane 
ms, and flow about various obstacles, wherein results of 
‘okes, Blasius, ete., are quoted. Flow in porous media is also 
med briefly. The following chapters give a brief account of 
transftr by conduction and forced convection, both bound- 
mvection and heat transfer in a pipe being considered, 
ok concludes with a brief introduction to orthogonal func- 
numerical solution of differential equations, and Navier- 
” “okes equations. Book also includes numerous examples 
| out in great detail, a bibliography, and a list of symbols 
its used. 

is definitely written from standpoint of the practicing 
vincer and, at every opportunity, author avails himself of any 
imations, which seem appropriate to particular problem in 
to obtain useful results. This is indeed necessary in more 
lubrication problems wherein cavitation and marked 

rature effects may occur, for example. 
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Book should prove most useful to those in fields similar to that 
of author, although it is also recommended to anyone who seeks 
new problems in viscous fluid flow. The equations pertinent in 
lubrication problems have also been applied successfully to form 


of molten glass. John A. Lewis, USA 


2098. Kiichemann, D., and Weber, J., Concerning the flow 
about ring-shaped cowlings. Part IV. Further measurements 
on inlet devices, VACA 7M 1327, 21 pp., Dec. 1951. 

Translation of ZWB Forschunasber. 1236/6, Mar. 1942. 


2099. Bory, C., Thermal convection with use of a movable 
wall (in French), C. R. Acad. Sci. Paris 233, 6, 471-473, Aug. 1951 
Author uses the boundary-layer velocity distribution he has 
obtained previously [AMR 5, Rev. 773], for a semi-infinite flat 
plate lving parallel to a uniform stream; the plate being fixed for 
x < land moving parallel to itself with the speed of the fre: 
stream for c > /, to obtain the temperature distribution in the 
boundary laver if plate is at temperature of free stream for wx - 
and at zero temperature for z > 1. Problem is solved by dropping 
various terms from the governing differential equations in Lagran 
gian form, and author remarks that this procedure applied to 
previously computed boundary-layer problems vields numerical! 
results in agreement to within 20% of the more accurate values 
Peter Chiarulli, USA 


2100. Kiichemann, D., Concerning the flow about ring- 
shaped cowlings of finite thickness. Part I, VAC. 7. 1325 
24 pp., Jan. 1952. 

Translation of ZWB Forschungshe r, 1236, June 1940. 


2101. Kiichemann, D., and Weber, J., Concerning the flow 
about ring-shaped cowlings. Part VIII Further measurements 
on annular profiles. Part [IX —The influence of oblique oncoming 
flow in the incremental velocities and airforces at the front part of 
circular cowls, \V.104 7).M 1328, 11 pp.; 1329, 16 pp., Feb. 1952 

Translation from ZWB Forschungsher. 12368, Mar. 1948, and 
1236/9, June 1943. 


Compressible Flow, Gas Dynamics 


(See also Revs. 1982, 2080, 2089, 2139, 2159, 2162, 2166, 2167, 2168, 
2200, 2203) 


2102. Burgers, J. M., Nonuniform propagation of shock 
waves. Mimeographed lecture notes prepared by S. I. Pai, Inst. 
Fluid Dynam. appl. Math., Univ. Maryland, 1951, it + 65 pp 
31.40. 

In chapter I, several cases of the propagation of a one-dimen- 
sional plane shock in the gravitational field are treated, and the 
methods of integration of the equations of motion are outlined. 
In chapter II, the problem is generalized to include the sym- 
metrical evlindrical and spherical waves. The last chapter deals 
with the motion of agas in a gravitational field. Specifically, the 
problem is as follows: An infinite column of gas is bounded at its 
upper end by a plane and extends indefinitely in the downward 
direction. Initially, the gas is at rest, the pressure inside varies 
according to the law governing the distribution of pressure in an 
atmosphere, and the pressure on the upper side of the plane is zero 
everywhere. If sidewise motion is presented, what is the motion 
in the vertical direction after the bounding plane is suddenly re- 
moved? Both the formal solution and its interpretation are 
given. Y: H. Kuo,.USA , 


















318 


2103. Nicholl, C. I. H., The head-on collision of shock and 
rarefaction waves, /nst. Acrophys. Univ. Toronto UTIA Rep. 10, 
28 pp., 15 figs., 5 tables, Oct. 1951. 

In a tube of constant cross section, a shock wave moves in one 
direction, and a rarefaction wave in the other. Paper investi- 
yates theoretically by the method of characteristics and experi- 
mentally by means of the shock tube the interaction of these 
waves. The experimental techniques, especially a piezoelectric 
pressure gage developed for this purpose, are described in detail. 
Tables are given which allow the variation of specific heats to be 
taken into account in the method of characteristics. The experi- 
mental values for the pressures after the shock has passed through 
the rarefaction are appreciably lower than the theoretical values. 

Gottfried Guderley, USA 


2104. 
jets, “Hydrodynamics in’ modern 
\Iass. Inst. Technol., 141-145, 1951. 


Spark shadowgraphs and probe traverses have been made to 


Shapiro, A. H., Turbulent transfer processes in parallel 
Technol.,”” Hydrod. Lab., 


livestigate the transports of momentum, mass, and temperature 
in concentric coaxial gas streams moving at different speeds. 
The rates of diffusion of the three transport properties have 
been obtained, showing the influence of velocity ratio and density 
ratio of the two streams and initial turbulence. 
From author’s summary by A. Petroff, USA 


2105. Mathur, P. N., On the solution of Chaplygin’s equa- 
tion by means of Kummer’s formula, Proc. Midwest. Conf. Fluid 
Dynamics, Ist Conf., May 1950; J. W. Edwards, Ann Arbor, 
Mich., 99-108, 1951. $10. 

Author approximates pressure-density relation in subsonic, 
inviscid, compressible plane flow by a polynomial and reduces the 
hodograph equation to a confluent hypergeometric equation. No 


results are given, Robert E. Street, USA 


2106. Vincenti, W. G., and Wagoner, C. B., Transonic flow 
past a wedge profile with detached bow wave— details of analysis, 
VACA TN 2588, 48 pp., Dee. 1951. 

Mathematical details of calculations of flow with detached bow 
wave past a doubly symmetrical, double-wedge profile at zero 
angle of attack are presented to supplement the description given 
in TN 2339 [AMR 4, Rev. 4530]. Solution is based on transonic 
small-disturbance theory. Mixed-flow region is solved in the 
hodograph plane using finite-difference equations and relaxation 
techniques. Pure supersonic region is determined by the method 
of characteristics. A novel approach to finite difference solutions 
in the neighborhood of curved boundaries is indicated for the re- 
The material is presented in a 


‘ 


Lester L. Cronvich, USA 


gion adjacent to the shock polar. 
svstematic and clear manner. 


2107. Germain, P., and Fenain, M., On a simple corre- 
spondence between the solutions of two partial differential equa- 
tions, and its application to the approximate study of transonic 
flow (in French), C. R. Acad. Sci. Paris 234, 6, 592-594, Feb. 
1952. 


By a suitable transformation, the equation 
War + atWoe/(o + b)' = 0 [1] 


may be reduced to Tricomi’s equation, and by suitable choice of 
constants @ and b it may be used as a close approximation in the 
transonic range of velocities to Chaplygin’s exact equation for 
Numerical examples for a jet and 
for a nozzle are briefly reported. Reviewer notes that Eq. [1] 
has also been discussed by C. Loewner [VACA TN 2065, 1950]. 
D. C. Pack, Scotland 


flow in the hodograph plane. 
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2108. Sacks, A. H., Behavior of vortex system behind cruc;. 
form wings—motions of fully rolled-up vortices, VAC \ 7\ 
2605, 40 pp., Jan. 1952. 

A detailed analysis is made of the motions of four fully rolled. 
vortices trailing behind a cruciform wing banked 45° throughoy: 
the Mach number range. Equations are developed for the threo. 
dimensional paths of the four vortices, and calculations 
made of the distance behind the wing at which the upper ty 
These ealen- 


lations are confined to wings of triangular planform. 


vortices pass (“leapfrog”) through the lower two. 


It is found that the leapfrog distance decreases with incres- 
lift coefficient Cy, and increases with increasing aspect rati 
For angles of attack up to a certain critical value of C, 74 
the vortex motion downstream is periodic, while above the ¢ rit) 
value the motion is aperiodic. For low-aspect-ratio crucif«; 
wings, the leapfrog phenomenon may occur within two ¢}) 
lengths of the trailing edges. 

The various types of vortex motion to be expected throug! 
the angle-of-attack range are considered in some detail, 
interaction of the two vortex sheets shed from the cruciforn 
is taken into account. These theoretical results are com; 
with experiments in a water tank by visual-flow methods 

For angles of bank other than the special value 45°, it sec 
doubtful, due to the lack of symmetry, that calculations of +} 
kind could be made by other than numerical procedures 

Manfred Schaefer, Germ 


2109. Gontier, G., Contribution to the experimental study o/ 
the boundary layer in the neighborhood of sonic velocity 
French), Rech. aéro. no. 24, 3-8, Nov.-Dee. 1951. 

Experimental investigations of the thickness and the \ 
distribution of the boundary layer at Mach numbers 0.825 to | | 
were conducted at the wind tunnel of the Institute of Fluid \! 
chanics at Lille (France). Using deformable walls of polis! 
aluminum and observing all precautions, author could sustai 
flow at Mach number 0.99 over a length of 180 mm. The sta! 
pressure Was measured by small holes drilled into the wa 
dynamic pressure by a special Pitot tube at different dista) 
from the wall. Plotting the results in semi-logarithmic coordi- 
nates, one obtains straight lines, which means a good confir! 
tion of the logarithmic law given by von Karman for incompre: 
sible turbulent fluid. The experimental results show some di 
gence only for the additive constant involved in this law. — Ix) 
ments show further that, in the neighborhood oi the critical sou 
velocity, the coefficient of friction may have a maximum, ! 
for a final decision more data are necessary. 

Karl Pohlhausen, | > \ 


2110. Nocilla, S., On the problem of a delta wing with super- 
sonic velocity (in Italian), Wonogr. Lab. Aero. Polit. Torino, \o 
pp. = Alti. Accad. Sci. Torino 85, 1950-1951. 

Treatment of the yawing delta wing by the standard met 
conical flow (see also AMR 2, Rev. 223, and Hayes, Brown 
Lew, North American Report NA-46-818). 

Gottfried Guderley, | > \ 


2111. Orman, P. L., Rae, R. S., and Ward, G. N., Wind- 
tunnel test of a wing of finite aspect ratio of symmetrical double 
wedge section at supersonic speeds, Proc. roy. Soc. Lo 
209, 1098, 309-324, Nov. 1951. 

Tests were made to find the characteristics of rectangul: e 
of such low aspect ratios that the linear theory for finite wine 
would not be expected to apply, and of such thickness tha’ 
theory would fail at low Mach numbers. The wings, 0! 
ratios 1.5, 1.25, 1.0, and 0.75, were 10°% thick and were ' 
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widenee of 18° at Mach numbers of 2.3 and 1.5 and to an in- 
e of 9° at a Mach number of 1.3. Lift, wave drag, and nor- 
e coefficients are given and compared with the corrected 
.-order theory of Schlichting for wings of finite aspect ratio. 
Also included 
tables of measured position of center of pressure in fraction of 


\sreement between theory and experiment is fair. 


rd trom the leading edge and in fraction of span from the 
nel wall to which the wing was fastened. Paper was written 
O46 Neal Tetervin, USA 


2112. Miles, J. W., On Chang’s function for nonstationary 

dow, J. aero. Sct. 19, 2, p. 138, Feb. 1952. 
\uthor proves that Chang’s function C(8,M) !see AMR 4, Rev 
in be expressed in terms of Schwarz’s function fy (A,17). 


Ed, 


2113. Vincenti, W. G., Comparison between theory and 
experiment for wings at supersonic speeds, VACA Rep. 1033, 11 
1Q51. 


see AMR 4, Rev. 2116. 


2114. Christophe, J.,. Computation of drag or thrust from 
surveys of wake or jet (in French), Rech. aéro. no, 24, 9-15, Nov.- 
1951. 

y tz proposed a method of determination of drag of an airfoil 

ucompressible fluid by means of a survey of the wake. There 

¥ oe various formulas used to this end, notably that of Jones, ete. 

' reviewing some extensions of the method to compressible 

ids (Gabaud, Lock, Hilton, Goldstein, Block, Katzoff, ete. ), 

thor proposes a general method for y being constant or not. 

the first case, the result is presented in form of equation. In 

second case, the results are in form of diagram, [:ntropy is 

sumed to be a function of temperature only, which is justified 

ioderate pressures around the profile. Method is applicable 

subsonic and slightly supersonic flows provided one neglects 

shock influence in front of Pitot tube. Author maintains that 

- simple method is accurate enough for engineering purposes to 

termine quickly the drag of an airfoil or the thrust of a jet 
athematics used is very elementary. 

M. Z. Krzywoblocki, USA 


2115. Kirkby, S., and Robinson, A., Interference on a wing 
lue to a body at supersonic speeds, Aero. Res. Counc. Lond. Rep. 
2500, 10 pp., Apr. 1947, published 1952. 


‘ve AMR 2, Rev. 1526. 


2116. Blank, Helga, Application of Ritz’s method to the 
calculation of compressible flow around a circular cylinder (in 
ian), Monogr. sci. Aero. no. 11, 11 pp., Nov. 1951. 
lhe method of Rayleigh-Ritz is applied to problems in two- 
visional compressible flow. For this purpose the equation of 
tial compressible flow is replaced by a variational principle 
io G. Braun. This is satisfied approximately by a suitable 
ombination of funetions which satisfy the boundary condi- 
ndividually. The method involves the use of a particular 
orthogonal funetions of which only the first three are 
loved in practice. Mixed subsonic-supersonic flow around a 
ular cylinder for y = The 
sultant field of flow is symmetrical with respect to a diameter 
mal to the direction of flow. It appears to the reviewer that 
s+, and the absence of shock waves in the solution, indicate that 


1.5 is calculated as an example. 


~mewhere in the supersonic “bubble” the method ceases to be 


Hlable., 


Mention may be made of related work by C. T. Wang—see 
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Proc. Internat. Congr. Mathematicians, 1950, containing furthe: 
references, ) A. Robinson, Canada 

2117. Chapman, D. R., Wimbrow, W. R., and Kester, R. H. 
Experimental investigation of base pressure on blunt-trailing- 
edge wings at supersonic velocities, VACA 7.N 2611, 53 pp., Jan 
1952. 

Results are given for 29 blunt trailing-edge wings with an aspect 
ratio of 3.0. 
and 0.1, in boattail angles between —2.9° and 20°, and in ratio of 


The profiles vary in thickness ratio between 0.05 


trailing-edge thickness to airfoil thickness between 0.2 


and 1.0. 
and of Reynolds number between 0.2. X 


The range of Mach number lies between 1.25 and 3.1 
10° and 3.5 x 10! 
Measurements on each wing were obtained separately with tur 
bulent boundary layer and with laminar boundary layer. 

Besides results of the mean base pressure as a function of the 
different profile and flow parameters, this report contains re 
sults of the spanwise distribution of the base pressure, the effects 
of various supports, a short investigation of various boundary 
layer trips; furthermore, some schlieren pictures and some in 
structive china-clay photographs are included. Some excep 
tional cases involving laminar flow to the trailing edge gave un 
usually large effects of the different parameters, among others, dis 
continuities and hystereses in the slope. These effects are in- 
vestigated and discussed in much detail. 

As far as reviewer knows, this report presents the most com- 
plete and systematic investigation of base pressure on wings 


which exists. S. F. Erdmann, Sweden 


2118. Warren, C. H. E., Dudley, R. E., and Herbert, P. J., A 
theoretical and experimental investigation of the flow in a duct of 
varying cross section, with particular application to the design of 
ducts for free-flight ground-launched model tests, Aero. Fes 
Counc. Lond. curr. Pap. 66, 25 pp., 12 figs., Aug. 1950, published 
1951. 

Design of free-flight models of planes having jet engines must 
allow for internal flow through a duct for which the drag can be 
estimated. This drag is then subtracted from the measured total 
drag to give the required external-surface drag. Calculations are 
made on a duct having a straight section followed by a throat. 
entrance conditions are V=0.4 and Re, based on entry diame- 
ter, of 0.70 million. 
Me = }.1. 


houndary layer starting at the entrance. 


This corresponds to sea-level flight at 
One-dimensional flow is assumed with a turbulent 
Three ducts are de- 
signed by numerical solution of flow equations working stepwise 
The third duct, giving a static pressure drop of 4.4:1, is judged 
suitable for producing no internal shocks over most of the con- 
templated speed range. Wind-tunnel tests on this duct verify 
the caleulated pressure distribution and agree with one-dimen- 
sional channel theory for back pressures high enough to produce 
shocks in the channel. Finally, the internal drag is calculated 
as a function of WM. For subsonic flight, some uncertainty arises 
because of insufficient data on base pressures. 


Wavland Griffith, USA 


2119. Fabri, J., Siestrunck, R., and Fouré, C., Choking 
phenomena associated with flame stabilization (in French), Rech 
Jan.-Feb. 1952. 


stear ly-st ate 


aéro. no. 25, 21-27, 
Authors field in 
straight duct in which combustion of homogeneous gaseous mix- 


treat two-dimensional flow 
ture is stabilized by a small obstacle located on axis of symmetry 
Assumption of constant ratio of stagnation temperatures across 
flame front, made in Tsien’s treatment of the problem [AMR 4, 
Rev. 3985], is criticized and replaced by assumption of constant 
ratio of stagnation enthalpies. 
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Flow field is computed from relation between vorticity in 
burned gas and entropy jump across flame front, neglecting small 
terms such as squares of velocity component normal to flame front. 
Velocity profiles and shapes of flame front are given for several 
values of approach stream velocity uy and stagnation enthalpy 
ratio A, 

Similar to Tsien’s results, authors find that flame spreading to 
wall is incompatible with approach velocities in excess of a value 
They state that this value 
is identigal with that derived on basis of one-dimensional theory. 


that decreases with increasing A. 


Unlike Tsien, authors seem to be aware that the only valid conclu- 


sion to be drawn from this result is: Amount of heat release im- 


poses Uppel limit on 1 Which in any given svstem adjusts 


spontaneously to compatible value, depending on boundary con- 


ditions fef. Fou and Rudinger, AMR 2, Rev. 507]. 
George H. Markstein, USA 
Turbulence, Boundary Layer, etc. 
(See also Revs. 2081, 2099, 2109, 2133, 2172) 
2120. Watson, E. J., and Preston, J. H., An approximate 


solution of two flat plate boundary-layer problems, -\ero. /tes. 
Lond. Rep. Mem, 2537, 13 pp., Aug. 1946, published LOSI]. 
\n approximate method is given for Blasius’ solution of bound- 


(ounce. 


ary-layer flow past a flat plate. The methed is applied to a 
uniform stream with a suction velocity normal to the plate and 
inversely proportional to the square root of the distance from the 
\n initial approximation to the velocity is made 
K,[n =(U 
Kn. After the third- 
order nonlinear differential equation is solved by 


leading edge. 
using (a) a constant value fi’ (7) = yx)/ty; uw = 
'f’ (m)]; (b) a linear function fi’ (n) = 
iteration, 4 
second approximation containing A is found. This parameter is 
determined using the momentum equation, 

Methods (a) and (b) were applied to the flow past a flat plate, 
The 
quantities To, 6*, 6, and H were determined as functions of the 


and (a) was applied to the case with suction velocity. 
suction. Authors consider as one of the advantages of this 
method that it covers a larger range of suction than other meth- 
ods, F. N. Frenkiel, USA 

2121. Kuethe, A. M., Some aspects of boundary-layer transi- 
tion and flow separation on cylinders in yaw, Proc. Midwest. Conf. 
Fluid Dynamics, Ist Conf., May 1950; J. W. Edwards, Ann Arbor, 
Mich., 44-55, 1951. $10. 

The influence of yaw on the stability of laminar boundary 


layers is investigated theoretically and experimentally. In the 
How equations (three-dimensional momentum, continuity, and 
energy ), the spanwise derivatives are usually neglected. Author 


investigates the effects of this neglect and states that the flow in 
the chordwise direction and perpendicular to it is affeeted by yaw, 
and, particularly for turbulent phenomena, the spanwise deriva- 


tives should not be neglected. Three-dimensional disturbances 


are more important in the yawed than in the unyawed case. The 
chordwise and spanwise profiles in the boundary layer have dif- 
ferent stability limits to a three-dimensional disturbance. The 


fully developed laminar flow in a channel of breadth 26 is con- 
sidered, and the effect of three-dimensional disturbances is studied. 
The equations are linearized by assuming that the disturbance 
velocites are small, and higher than first-order terms are neglected. 
It is found that the rate of amplification of a three-dimensional 
disturbance is the same as that of a two-dimensional one at a 
lower value of the Reynolds number and a higher wave number. 
In particular, results of two- and three-dimensional analyses of 


the boundary layer of a flat plate are compared. The results of 


APPLIED MECHANICS REVIEWs 


pressure-distribution tests on a circular cylinder at various 4 


of vaw through the critical Reynolds number range are presey; 


and discussed. Author states that check tests were being 
in the NACA low-turbulence wind tunnel, since no low- 
lence wind tunnel was available for the original work. 


Author concludes that, although the linearized distw 


theory is not suitable for describing boundary-layer transit 


the results of the analysis imply that the effect of yaw is to | 
houndary-layer transition forward in an airstream of low 
lence. The tests on the circular cvlinder indicate that t] 


of yaw is to move the transition point upstream. 


Paul Torda, ls 


2122. Deissler, R. G., and Ejian, C. S., Analytical 


experimental investigation of fully developed turbulent flow 


air in a smooth tube with heat transfer with variable fluid proper- 


ties, VACA TN 2629, 43 pp.. Feb. 1952. 

\leasurements were taken of local coeficients of heat 
and frietion for flow of air in an electrically heated tul 
O.87 in., length 87 in.) at high ratios of wall-to-fluid bulk t: 
tures. In certain cases velocity and temperature profi! 
also measured. Main aim was to verify an analysis expou 
previous reports [AMR 4, Revs. 1699, 3012]. The analy si 
tinguishes a wall region, where molecular and eddy diftus 
€ = n?uy, where n = 0.109 is an empirical constant, « vel 
at distance y from wall) are both considered, and a regio 
distance from wall, where only eddy diffusivity is consid 


which von Waéarmdn’s similarity relation with k 0.36 is us 
The analvsis is further based on the assumptions: (1) qu 
diffusivities for momentum € and for heat transfer 6; (2) ur 
shear stress 7 and heat flux q across tube: (3) constant 


pressure across tube; (4) constant Prandtl number /’ 
specific heat. 

Comparison with their experimental results led suthors 1 
clude that substantial agreement was obtained with pre 
heat-transter correlations, friction correlations, velocity dist: 
tions, and temperature distributions, at least for large Ri 
15.000). 


For the region at distance from wall, assumption (2) se« 


numbers (/?e 


risky, but authors show by analysis that differences with a lin: 


behavior of 7 and q and y are small and only noticeable for 
tube radius: even then the differences are scareely greats 
experimental accuracy. 

Reviewer remarks that neither is assumption (1) in agres 
with experimental evidence, which shows €,/€ = 1.4 
[Woertz and Sherwood, Trans. 1.7. Chem. EF. 35, p. 517, 
Reichardt, ZAM AM 20, p. 297, 1940). 
that the same analytical results for the region at distanc: 
wall will be obtained if it is assumed that (€,/€)(7/To)(qo/4 
(subscript 0 refers to wall). 
concluded that for Pr 
Deissler’s experiments, the above product is indeed near|) 
to I. 
distributions are slightly flatter than those predicted by aut! 
J. O. Hinze, Holl! 


However, it can be 


From Reichardt’s paper it ma 


Furthermore, for Re 


analvsis. 


2123. 


Starting from the consideration of the discrepancy + 
between experimental results and some consequences 0! | 
pothesis of similarity of turbulent processes during decay, 
first introduces, instead of the parameters kinematic Visco- 
total energy dissipation, the equivalent set of parameters 
matic viscosity and mean square distortion rate, as the con! 


factors in the similarity range. He then proceeds to for! 


> 15.000, the measured tempers! 


= 0.72 and Re & 105, values pertinent | 


Townsend, A. A., On the fine-scale structure of turbu- 
lence, Proc. roy. Soc. Lond. (A) 208, 1095, 534-542, Sept. 10! 





, »< 
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2126. 


tropic tu 





JULY 1952 


vpothesis concerning the nature and origin of the smallest 
{ turbulence, which are assumed to be originated by per- 
ms of vorticity which, under the action of the distortion 
the main vorticity field, are concentrated into vortex 
is or lines. It is seen at once that this turbulence pattern 
es with the general requirements indicated by theory and 
ents for the smallest. eddies, as far as factors governing 
tion, characters of the spectrum function, balance between 
supply and dissipation, and flattening factor of 0% /Or 
erned, 
fo corroborate his hypothesis, author computes the spectrum 
ns due to two particular types of motion, namely, a plan 
rmotion: 1 — ay, w = 0(a@ > 0), which has a 


on representing a vortex sheet of finite thickness: 


= er,” = 
and wn 
— By,w = — Bz(B>O), 


The spectra 


straining: u = 282, = whose 


ition represents a vortex line of finite thickness, 
‘ined in this way, particularly the vortex sheet spectrum, agree 
vell with experimental results at very large wave numbers, 
melusion, based also on independent evidence by Burgers, 

| the representation of the smallest eddies as a random dis- 
ition of vortex sheets closely approximates the real condi- 
Considering the reasons for this result, author points out 

es of inconsistency of some results obtained by applving 
senberg’s energy-transfer hypothesis and discusses limits ot 


lity of this latter hypothesis. P. L. Romita, Italy 


2124. Taylor, J. F., and Comings, E. W., Impact-tube meas- 
urements in isothermal air jets, Proc. Midwest. Conf. Fluid 
hnum., Ist Conf. May 1950; J. W. Edwards, Ann Arbor, 

h., 204-215, 1951. $10. 

‘t of turbulence in jet of about 1L80-fps velocity is investi- 
ed by impaet-tube traverses. By use of screen and varying 
le throat lengths, turbulence level (defined as square root of 

0 of perturbation velocity squared to mean velocity squared 
ed from zero to 8°,. In region where jet does not diverge, 
ulence has some effect on velocity distribution near nozzle, 
‘effect disappears at distance of 12 times nozzle diameter. No 

‘eis found that turbulence affects spread of jet. Reading 

pact tube is not sensitive to deviations of angle of orientation 
to 15 deg from normal. In diverging portion of jet, effect of 
marked under certain conditions, but this 
C. W. Smith, USA 


may be 


' e 
i bi 


is not carried to conelusion. 


2125. Giedt, W. H., Effect of turbulence level of incident air 
stream on local heat transfer and skin friction on a cylinder, ./ 
Sci. 18, 11, 725-730, 766, Nov. 1951. 

Data are presented for local heat-transfer coefficient, pressure 
ficient and skin-friction coefficient on a cylinder below and in 
The effect of artificially 
eased turbulence in the free airstream on these local quanti- 
Data were first taken with a 16-mesh 


ritical range of Reynolds number. 
~ Was also determined. 
ing screen (less than 1°, resulting turbulence level) placed 
pstream of the test section and then with greatly increased turbu- 
) obtained by using a 1.25 & 1.25-in. rope net o| 
Warren M. Rohsenow, USA 


about 4° 
liam cord. 
2120. Chandrasekhar, S., The fluctuations of density in iso- 
topic turbulence, Proc. roy. Soc. Lond. (A) 210, 1100, 18-25, Dec 


lhe density correlation function w (r, t) = 6p 6p’, where 6p, 
we the fluctuations of density from the mean at points sepa- 
‘by a distance r, is defined for the isotropic turbulent motion 
compressible fluid. From the equation of continuity is 
vluced the invariant relation, d ‘dt fw (r,t) 2dr = 0, which 
e interpreted similarly to the Loitsianskil invariant rela- 
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tion. An equation tor the propagation of w is then deduced 
assuming normality of the joint probability distribution function 
for 6p, 6p’ and the velocity components and the adiabatic relation 
between pressure and density. Further assuming that the veloc- 
itv fluctuations are small compared with the velocity of sound 
and that viscosity and conductivity may be neglected, it is found 


that w satisfies the spherical wave equation 


r- 


%w 2(c? +} wu?) O ( , w 
ol? r? or or 


and the author concludes that w (7, t) can be expressed as a super- 
position of spherical waves. 

The reviewer is of the opinion that this solution represents an 
isotropic sound field not necessarily related to the turbulence. 
Since the assumption of normality of the joint probability distri- 
bution function equates to zero that inertial transfer of turbulent 
energy Which is characteristic of turbulent motion, it is unlikely 
that a correct account of the density field can be obtained in this 
Way. A. A. Townsend, England 

2127. Coburn, N., A method for constructing correlation 
tensors in homogeneous turbulence, Proc. Midwest. Conf. Fluid 
Dynamies, Ist conf., May 1950; J. W. Edwards, Ann Arbor, 
Mich., 129-141, 1951. $10. 

The usual Ndrmdén-Howarth theory is reframed by decompos- 
ing the various tensors along three independent. unit vector fields 
and then requiring invariance of these quantities under specific 
groups of transformations of the unit vector fields. Several types 
of symmetries are examined and compared with the usual homo- 
geneous isotropic case, where invariance is required under parallel 
displacements and under orthogonal transformation of the plane 
perpendicular to the direction of correlation. 

Albert F. Pillow, Australia 


Aerodynamics of Flight; Wind Forces 
(See also Revs. 1923, 2012, 2087, 2090, 2113, 2118, 2156) 


2128. Bensen, I. B., Performance data and operating experi- 
ence of a pressure jet helicopter, Fairchild Publ. Fund., Inst. 
aero. Set. Prepr. 362, 26 pp., 14 figs., 1952. 

Paper presents the results of an extensive evaluation study 
conducted on a pressure-jet helicopter, with particular emphasis 
on the thermodynamics of its power cycle. Operational experi- 
ence, mechanical problems, and over-all performance of this type 
of helicopter jet-propulsion power plant are discussed. 

Part of the intent of the evaluation was also to verity the exist- 
ing theoretical methods for predicting performance of this type 
of helicopter prime mover. 

On the basis of data obtained, the pressure-jet power cycle 
shows great promise as the most efficient jet eyele proposed to 
date, with a further advantage of low installed prime-mover 
weight and unusually large power reserve.  Pressure-jet rotors 
are also quite insensitive to variations of tip speed; this permits 
their operation always at optimum lift condition 

From author’s summary by W. Z. Stepniewski, USA 


2129. Walker, W. G., and Steiner, R., Summary of accelera- 
tion and airspeed data from commercial transport airplanes dur- 
ing the period from 1933 to 1945, VACA 7'V 2625, 30 pp., Feb. 
1952. 

Normal acceleration and airspeed data collected with NACA 
V-G recorders in transport airline operations from 1933 to 1945 
are summarized and analyzed with respect to gusts and gust loads. 
The accelerations experienced in’ most operations equaled or 
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exceeded the limit-gust-load-factor increment, on the average, 


twice (once positive and once negative) in 10° flight miles. The 
gusts experienced in most operations exceeded 33 fps, on the 
average, twice (once positive and once negative) in 10° flight 
The loads experienced for 


miles. several operations varied 


appreciably from average conditions. A predominating factor 
causing the variations in the load experience was the difference in 
the gust experience, with operating speeds in rough air being a 
secondary contributing or moderating factor. 


From authors’ summary 


2130. Lazzarino, L., Consideration of the possibility of cal- 
culating certain design parameters of an airplane so as to produce 
prescribed longitudinal stability characteristics (in 
Avrotecnica 30, 1, 25-31, Feb. 1950. 

Iquations and methods of solution are presented for solving the 


Italian), 


aircraft dynamic problem in reverse. Author makes use of the 
relationships existing between the coefficients of the characteristic 
or determinantal equation and the roots of this equation. On 
assigning values to the roots such that the desired stability 
characteristics are achieved, he proceeds to demonstrate how one 
may possibly extract the basic design parameters from the com- 
plex relationships which exist for the determinantal coefficients. 
Unfortunately, there is no way of guaranteeing that a solution 
ean be obtained, Le., real positive numbers whose magnitudes are 
sensible from a practical point of view. In the reviewer's opinion, 
this design task is best handled by solving the dynamic problem 
directly, avoiding the “extreme laboriousness” of the above- 
described computation. — experience has shown that analog com- 
puters are admirably suited for the solution of this problem, in 
which it is desired to vary design parameters over a wide range in 
order to obtain the desired response characteristics, 


Leonard Segel, USA 


2131. Brown, B. P., Chilton, R. G., and Whitten, J. B., Flight 
investigation of a mechanical feel device in an irreversible eleva- 
tor control system of a large airplane, VACA 7°.\ 2496, 47 pp., 
Oct. LOST. 

The longitudinal stabilitv and control characteristics of a large 
airplane have been measured with a mechanical feel device in 
combination with a booster incorporated in the elevator-control 
system. Tests were made to investigate the feasibility of 
eliminating the aerodynamic control forees through use of a 
The feel 


device consisted of a centering spring which restrained the control 


booster and providing control-feel forces mechanically. 


stick through a linkage which was changed as a function of the 
dvnamic pressure. 

During the tests, the over-all performance of the teel device was 
satisfactory. The control effort of the pilot) was completely 
dependent upon the feel-device setting, but the stick-fixed sta- 
The stiek- 
fixed characteristics of the airplane without the feel device, how- 


bility was not appreciably affeeted by the device 
ever, were satisfactory. The original conventional control svs- 
tem of the test airplane exhibited certain undesirable stick-force 
characteristics which resulted from nonlinear hinge-moment 
variations which were improved or corrected by the feel device. 
The feel device provided smoother landings with less pilot effort 
and improved the stick-force characteristics in maneuvers, 
From authors’ summary 


2132. Chamouton, D., Lateral stabilization of airplanes (in 
Freneh), Bull. Assn. tech. marit. aéro. no. 50, 191-213, 1951. 

\lthough paper is mainly a summary of known results, it con- 
tains interesting material concerning (1) practical determination 
of stability derivatives, and (2) lateral stabilization by automatic 
pilot 


APPLIED MECHANICS REViEWs 





Author derives equations of lateral motion and explains e)) 
mental determination of stability and control derivatives by | 
quency response method (see AMR 3, Rev. 968). Accurgey 
this method is claimed to be superior to balance measurements 
Next, he investigates necessary relation 6 (@) between rudder ang), 
6 and aileron angle @ to insure zero sideslip, and suggests }y 
6 (@) can be determined in flight by frequency-response metho 
Iixperimental results are discussed and importance of including 
product of inertia Fo when calculating maximum frequenes 
emphasized. 

Reviewer has noted the following errors: gq = ; pV2, dynan 
pressure, p. 193. In rolling and vawing moment equations 
IM, defining ©, and TV, terms containing C),, C,,, (,,, | 


Right-hand side of equation (1), p. 195 
Tae. For C, read C. in definition of As, p. 198. 


should be divided by 4, 
should be +(¢ 
Sidney Kirkby, England 


2133. Dowlen, E. M., A shortened method for the calcula- 
tion of aerofoil profile drag, ./. roy. aero. Soc. 56, 494, 100-116, Fe 
1952. 

A very simple and rapid method is developed for caleulat 
the profile drag of any airfoil with known velocity distribution a: 
position of transition point. The momentum thickness of 1 
boundary laver at the trailing edge is found by a universal integra- 
tion of the momentum equation of the boundary layer du 
N. Tetervin [VACA ACR LAGIA, 1944). 


\ relation betwee 
the drag coefficient and the momentum thickness at the trai 
[ Aero. Ri 


By this means the drag coet} 


edge is given from HH. B. Squire and A. D. Young 
Counc. Rep. Mem. 1838, 1937]. 
ent can be obtained by two simple integrals evaluated from 1 
given velocity distribution and some universal quantities re 
sented in diagrams. 

The reviewer remarks that a similar method fas been g 
by H. B. Helmbold [AMR 3, Rev. 2374]. 
avoids the velocity at the trailing edge [see also H. Sehlichting 
AMR 5, Rev. 194). 

N. Scholz, Germa 


His equation 6 


“Boundary-laver theory,” 


2134. Smiley, R. F., A semiempirical procedure for comput- 
ing the water-pressure distribution on flat and V-bottom pris- 
matic surfaces during impact or planing, \.10.4 7.NV 2585, 2 
pp., Dee. 1951. 

Simple equations are developed for rectangular flat plate 
considering several previous theoretical derivations and + 
mental results, which show good agreement with experi 
results for trims below 30° and wetted length-beam ratios uj 
3.3. Development assumes longitudinal distribution of press 
is mainly function of the normal load coefficient so that itn 


computed from existing two-dimensional flow theory. T 
verse distribution is obtained as a compromise between existite 
theories for small and large wetted length-beam ratios. — Expr 
mental results show that a simple modification vo the flat 
equations can be used to prediet approximately the pressur 


V-bottom surfaces. 

From author’s summary by A. FF. W. Langford, Aust 
2135. Hamilton, J. A., An investigation into the effect 
forced and natural afterbody ventilation on the hydrodynami 
characteristics of a small flying boat (Saro 37) with a 1:15 fairing 
over the main step, lero. Res. Counce. Lond. Rep. Mem. 2408 ” 

pp., Dee. 1946, published 1951. 

Previous attempts to reduce the air drag of a flying-boat ! 
by means of a fairing over the main step have usually produce: 
undesirable water-planing characteristics due to the suctio! 
created on the afterbody. This investigation, conducted 
full-scale aircraft, indicates that by means of natural and 
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tion of the afterbody during taxiing, take-offs, and land- 

ys, the water performance of the aircraft can be measurably 
d. A series of tests were conducted using various ventila- 
vrangements and the results of these tests were plotted to 
Venti- 


{ the afterbody appears to reduce skipping considerably, 


haracteristic curves of stable and unstable regions. 


ugh the improvement of foreed ventilation over natural 
tilation for the blower capacities tested was not too signifi- 
Robert S. Ross, USA 


2130. Owen, T. B., Draft corrections for water surface deflec- 
tion under no. 1 carriage for the R.A.E. seaplane tank, Acro. /?+s 
Lond. curr. Pap. 67, 10 pp., 6 figs., Mar. 1950, published 


fhe running draft and attitude of hulls under test are measured 
ve to the undisturbed water level, but at normal running 
ls an appreciable deflection of the water surface is produced 
ie model testing position by the aerodynamic pressure field 
carriage. These deflections have been measured and data 
viven for the correction of measured draft and attitude values 
ing the normal range of model positions and conditions. 
esting models are screened from air flow, there is an in- 
ition of the surface of —0.4° at 10 fps and a deflection of —0.23 
i2fps. It is therefore recommended that planing tests on 
ls should be confined to speeds above 16 fps, where the surface 
ination is small and the deflection decreases steadily from 
104 in. at 16 fps to —0.03 in. at 36 fps. When testing models 
flow, there is no appreciable inclination of the water surface, 
ithe peak deflection of —0.06 in. at 12 fps decreases to —0.02 

16 fps, and remains at this value up to 38 fps. 

From author’s summary 


2137. Monaghan, R. J., A review of the essentials of impact 
‘orce theories for seaplanes and suggestions for approximate de- 
sign formulae, Aero. Res. Counc. Lond. Rep. Mem. 2720, 27 pp.., 
1947, published 1952. 
Classical theories of impact of seaplanes on water have been 
ed on the assumption of a transfer of momentum to a hypo- 
al associated mass of water attached to the seaplane, such 
t the total momentum of the two remains constant. Recent 
spments of the theory show that this treatment fails to take 
ount of momentum shed to the wake formed behind a seaplane 
hen it has forward speed, i.e., it neglects the planing forces, 
his report reviews the essential theory and assumptions under- 
x recent work, and puts forward an approximate design for- 
for the maximum deceleration during a main step Impact 
lis directly a function of the initial impact conditions. — [1 
the form (dV, dt nae = oo A (Kp M)' a 2 where V , is 
ocity normal to the keel at first impact, the factor A is 
wily determined by the ratio of the flight path angle to the 
ile, AK is a function of the geometry and attitude of the step 
lepends on the assumptions made in defining the associ- 
iss, p is the density of the fluid, and VW the mass of the sex- 
Values of the constants are given in generalized curves. 
From author’s summary 


138. Nonweiler, T., Theoretical stability derivatives of a 

aghly swept delta wing and slender body combination, (‘0//. Ae, 
d Rep. 50, 31 pp., 5 tables, 17 figs., Nov. 1951. 

ort utilizes linearized slender-body concept and the pertur- 

potential to calculate stability derivatives in two additive 

one for the wing-body portion, and the other for the body- 

‘tion ahead of the juncture of body and leading edge of 

ng. The method is carried out for a delta wing svmmetri- 

ttached to the evlindrical portion of a slender body with 
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arbitrary pointed nose. Tabulated results for the body-nase por- 
tion refer toa conical nose. Three force and three moment deriva- 
tives are given corresponding to changes in longitudinal speed, 
angle of attack, pitch, sideslip, yaw, and roll. Figures are given 
showing the effect of body diameter to wing-span ratio. A 
transformation table relates derivatives with respect to wind 
axes to those about body axes. Paper supplements and partially 
overlaps results of Spreiter [VACA TN 1662, 1948], Jones 
AMR 4, Rev. 2641], and Heaslet and Lomax [AMR 3, Rev 
2748]. H. P. Liepman, USA 


2139. Lomax, H., and Byrd, P. F., Theoretical aerodynamic 
characteristics of a family of slender wing-tail-body combina- 
tions, NACA TN 2554, 75 pp., Nov. 1951. 

Authors study aerodynamics of sweptback wing plus triangular 
tail on cylindrical body when Mach number is near unity, or when 
entire configuration is slender. Potential equation then does not 
include axial term, 1.e., slender-wing theory is used. Wing lead- 
ing edge is assumed straight, trailing edge curved to yield flat 
loading curve outboard of body. Two tail-loading cases are con- 
sidered: (1) Wing trailing vortex sheet flat and in tail surface 
plane; (2) trailing vortices roll up into two-point vortices in or 
out of tail surface plane. ; 

This clearly presented study includes details of analysis, many 
illustrative sketches, and tables and graphs of results of variation 
of aerodynamic quantities with configuration. 

Morton Finston, USA 


2140. Nonweiler, T., The theoretical lift and pitching moment 
of a highly-swept delta wing on a body of elliptic cross section, 
lero. Res. Counc. Lond. curr. Pap. 58, 11 pp., 5 figs., June 1950, 
published 1951. 

This note investigates the lift, pitching moment, and induced 
drag coefficients of a highly swept delta wing attached to an 
elliptic cylinder of constant cross section. These coefficients are 
derived by treating the changes in perturbation velocity (pro- 
duced by the body) parallel to the free-stream direction as small 
compared with the velocity changes in transverse planes. 

The results are obtained by a conformal transformation of the 
flow in transverse planes about the delta wing plus circular body 
combination. The pressure difference between the upper and 
lower surfaces of the wing and body are obtained by using Ber- 
nouilli’s equation for linearized flow. 

Curves are given which enable these coefficients to be deter- 
mined for various values of the body width and body height. 


Ammon 8. Andes, USA 


2141. 
corrections for rectangular airfoils, ./. aero. S¢ 
Dec, 1951. 

Note in Reader’s Forum 


Merriam, K. G., A note on wind-tunnel wall effect 
18, 12, p. S45, 


2142. Lean, D., Flight tests on the Youngman-Baynes high- 
lift experimental aircraft, Aero. Res. Counc. Lond. curr. Pap, 65, 
Aug. 1950, published 1952. 

Flight tests on the Youngman-Baynes experimental high-lirt 


28 Dp., 26 figs., 


aircraft have shown that an increment of maximum lift coefficient 
of 1.32 can be obtained on an unswept wing with a low drag see- 
tion, Whose basie maximum lift coefficient is 1.28. It is estimated 
that an increment of maximum lift coefficient of 0.2 has been lost 
due to the adverse effect of wing-fuselage interference. 

\dequate lateral control in all conditions of flight is provided 
hy ailerons inset in the full span flap. 

The profile drag-coefficient increment at full flap is 0.07 for a 


lift-eoefficient inerement of 1.14, at a wing incidence of 10 degrees, 
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The changes in longitudinal trim due to the flaps are small and 


easily controlled, and the effect of ground on longitudinal trim is 
considered negligible, since there is no difhieulty in landing with 
flaps down, 

The structure of the wing-flap-aileron arrangement is ade- 
quately stiff in torsion, and the aileron reversal speed is estimated 


to be nearly 300 knots. From author’s summary 


2143. Cole, H. A., Jr., and Ganzer, V. M., Experimental 
investigation of rolling performance of straight and sweptback 
flexible wings with various ailerons, V.i04 7).\) 2563, 45 pp., 
Dec, 1951. 

Tests were conducted in an 8 X 12-ft tunnel on two flexible 
wings, one with 45° sweepback and the other unswept. Rolling 
moments due to aileron deflection, damping derivatives in roll, 
and free-rolling angular velocities due to aileron deflection were 
obtained at various speeds including, when possible, the aileron 
reversal speed. 

The following results were obtained: (1) When designed for 
equal stress, aileron reversal speeds were higher for the swept 
wing than for the straight wing: (2) aileron reversal speeds for a 
straight wing occurred at nearly the same speed with all pereent- 
span ailerons but varied widely for the swept wing; (3) ailerons 
mounted inboard on the swept wing resulted in much higher 
reversal speeds than did the same percent-span ailerons mounted 
at the tips; (4) theoretical values obtainable for the straight wing 
checked experimental values quite closely. The agreement was 
not satisfactory for the swept wing, with the particular theory 
used overestimating the reversal speed in most cases. 

Leonard Goland, USA 


2144. Wolhart, W. D., Influence of wing and fuselage on the 
vertical-tail contribution to the low-speed rolling derivatives of 
midwing airplane models with 45° sweptback surfaces, \.A('.1 7.\ 
2587, 55 pp., Dee. 1951. 

One of a series of investigations being conducted by the NACA 
to determine experimentally how the variation of certain airplane 
components may influence the subsonic stability characteristics 
of other components. This paper shows the influence of the wing 
and fuselage on the vertical-tail contribution to the rolling deriva- 
tive. Seymour Lampert, USA 

2145. Mair, W. A., High-speed wind-tunnel tests on models 
of four single-engined fighters (Spitfire, Spiteful, Attacker and 
Mustang). Parts 1-5, lero. Res. Counc. Lond. Rep, Mem, 2535, 
7% pp., Apr. 1945, published 1951. 

teport describes measurements of lift, drag, and pitching 
moment made in the R.A. High-Speed Wind Tunnel on models 
of the Spitfire, Spiteful (F.1/438), Attacker (1.10/44), 
On the Spiteful model, pressure distributions on the 


and 
Mustang. 
front radiator flap were also measured. An introduction (written 
in 1949) gives a general account of the tests described in the 


separate parts of the report. From author’s summary 


Aeroelasticity (Flutter, Divergence, etc.) 
(See also Rev. 2158) 


2146. Kinnaman, E. B., Flutter analysis of complex air- 
planes by experimental methods, Fairchild Publ. Fund. Inst. 
aero. Sei. Prepr. 363, 15 pp., 20 figs., 1952. 

Qualitative description of Boeing’s experience in acroelastic 
model testing is presented. General information regarding value 
of data, experimental techniques, peculiar problems, and general 


tricks of the trade is provided. Several flexible mounting sys- 





ler. The tests indicate a region of low efficiency generally © 
ing along the trailing face of the blades as a result of both =! 


APPLIED MECHANICS REVIEWs 


tems for pseudo free-flight wind-tunnel models are descrjiy 
Model constructional techniques are explained.  Photogray). 
and diagrams clearly amplify the text. ; 
This is a valuable contribution to experimental aeroe|,st; 
techniques which rarely appear in the formal literature. 
(*. Desmond Pengelley, Us \ 


2147. Baird, E. F., Pines, S., and Winson, J., The solution o; 
two problems of four degree of freedom flutter by electronic 
analogue computation, Reeves Instrum. Corp., New York, 59) 
Feb. 1952. 

This expository article describes in complete detail materia! 
See also a report by J. Winson [AMR 4, Rey. 173s 
Article is well written and sufficiently clear so that similar pr 


subject. 


lems can be easily set up and run on an analog computer. — Aero- 
dynamically, incompressible flow for an airfoil of constant cho» 
Y. Luke, US\ 


and infinite aspect ratio is postulated. 


2148. Woolston, D.S., and Castile, G. E., Some effects of 
variations in several parameters including fluid density on the 
flutter speed of light uniform cantilever wings, \V.10°.4 7.\ 255s 
10 pp., Dee. 1951. 

Flutter-test results are presented for a mumber of unswe 
Wings of aspect ratio 4, 6, and 8. The wings were tested in 
This per- 
mitted a large variation in the ratio of the wing mass to flu 
density. 


and Freon-12 over a wide range of tunnel pressures. 


A comparison of the experimental and calculated flutt, 
speeds showed that the calculations were in reasonable agreeny 
with the tests for normal to heavy wings, but that for very ligl: 
wings there was a large difference between theory and experimy 
The reason for these differences is not understood. 


Arthur A. 


fegier, US. 


Propellers, Fans, Turbines, Pumps, etc. 
(See also Rev. 2077) 


2149. Hilton, W. F., Supersonic propellers, ./. roy. ver.» 
55, 492, 751-761, Dee. 1951. 

Author presents a summary of topics discussed in a lecture to 
the Royal Aeronautical Society on the efficiency, noise, ther 
effeets, power-plant design, and possible applications of the supe 
sonie propeller. Some of the material is admittedly speculstiv: 
the structural problems associated with the thin-airfoil sectio'- 
required for such a propeller have been avoided in order that t' 
discussion may be on a topical basis. 

The thermal barrier occurring at approximately Wo= 5 
steel projectiles and unpowered gliders is discussed in some det 
author makes use of this material in speculating on very /ig 
speed types of power plants. 

Concluding remarks state that there appear to be no appal: 
theoretical or practical disadvantages to the supersonic propel 
when applied in its proper sphere, but there appears to be | 
practical application for the transonic propeller. Reviewer b 
complete accord with these statements. 

James B. Duke, >‘ 


2150. Prian, V. D., and Michel, D. J., An analysis of flow 
rotating passage of large radial-inlet centrifugal compressor 4 
tip speed of 700 feet per second, V.A0'4 7. 2584, 46 pp.. |” 
1951. 

An analysis is made on a radial-inlet centrifugal compress° 


provide more knowledge of the flow conditions within the impe- 
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nergy air toward the trailing face and due to losses arising 
thickening of the boundary layer by large decelerations. 
ause of these viscous losses and with unloading of the blade, 
velocity in the driving face tip is higher than at the trailing 
tip. This velocity difference may be expected to result in 
ing losses upon diffusion of the air. The experimental dis- 
ation of torque and pressure on the blades were compared 
in approximate theoretical solution, described in detail in 
yvic.lt TN 2421 [AMR 4, Rev. 4583]. 


; \ 
ie 


Test data show good 
geement between experimental and theoretical results in the 
ratic pressure differences. However, this agreement between 
-heoretical and experimental data is not quite satisfactory as far 
There- 
the theoretically predicted eddy on the driving face was not 
H. E. Sheets, USA 


the velocity distribution along the blades is concerned. 
nd experimentally. 


2151. McConaghy, J. W., Centrifugal jet-pump combina- 
tions, /rans. ASME 74, 1, 87-90, Jan. 1952. 
\uthor presents a method of predicting combined centrifugal- 


of : ee 
: pump performance from known jet pump performance, centrit- 


le : ; ae 
gal pump performance, and connecting pipe frictional charac- 


Method is reliable for single liquid system within the 
uracy of specifying the pipe friction factors. 


teristics. 
Brief comments 
ve included on the jet nozzle-to-throat ratio influence on the 
Hf. W. Iversen, USA 


ombined system head and capacity. 


2152. Strscheletzky, M., Flow in the transition space of 
hydraulic turbines (in German), /ng.-.Arch. 19, 4-5, 309 320, 
5] 
\uthor considers a problem of great importance to designers of 
vdraulic machinery: The calculation of the flow at the runner, 
it is established in the transition space between the inlet to the 
chine and the runner. 
\ simplified approximate solution of the three-dimensional 
w field is presented which dispenses with most of the caleula- 
tion difheulties inherent in a rigorous three-dimensional treat- 
wnt. Method is based on representing flow as a set of approxi- 
uate flows which ean be treated by the customary method of 
onformal transformation. The distribution of vorticity behind 
the guide names of an axisymmetric three-dimensional inlet. is 
und. Consideration is also given to the calculation of the form 
i the dead-water space in the inlet, an important factor in the 
lesign calculations. 
Finally, the theory is applied to flow in the inlet of a Naplan 
turbine at two different guide-vane conditions. Agreement with 
iieasurements is quite satisfactory. 
The method appears to be a relatively short and fairly accurate 
means of treating the three-dimensional flow in the transition 
ection and should be of considerable interest to designers of 


‘urbomachinery, Bruno W. Augenstein, USA 


2153. Spannhake, W., The problem of the flow through turbo- 
machines, Proc. Midwest. Conf.. Fluid Dynamics, Ist Conf., 
May 1950; J. W. Edwards, Ann Arbor, Mich., 305-309, 1951. 
$10, 
\uthor describes in general terms methods of improving turbo- 
uachine efficiencies by considering blade circulation, boundary 
aver, and conformal mapping. A relationship is established for 
t ‘orque and head in terms of the circulation outside and inside the 


unner which is further developed to include effeet of number of 
lad 


lades, 

\nalysis of axial runner as cascade of parallel blades is given. 
Th paper propounds the problems and describes in very general 
‘erms various solutions that may be made now and in the future. 

H. H. Anderson, Seotland 





Flow and Flight Test Techniques 


(See also Revs. 1985, 2073, 2079, 2111, 2117, 2141, 2143) 


2154. Dumanois, P., The transonic wind tunnel of Modane- 
Avrieux (in French), Wém. Artill. fr. 25, 4, 825 848, 1951 

Need for a large high-speed tunnel of 50,000 kw or greater 
power is indicated. This particular tunnel to be driven by 
Pelton turbines of 100,000 hp was under construction by the 
Germans in 1945 at Oetztelin Austria. The difficulties in collect- 
ing many parts (2474 tons of them) of tunnel and moving them to 
indicated. —Al- 


though the help of Professor Peters, designer of the tunnel, 


France for re-erection at Modane-Avrieux sre 
Was 
obtained, the design was checked with a one-eighth scale model. 
Chalais-Mendon 
placed in operation in 1948 and reached a Mach number of one. 


The working section of the Modane-Avricux tunnel is 8 m (26 


This is the one-meter tunnel at which was 


ft) in diameter, and the developed circuit is 390 m (1280 ft) in 
length. The nozzle is fairly conventional with a contraction ratio 
of 9. 


fuser of initial angle of 5 degrees. 


The 14 m (46 ft) long working section is followed by « dif- 
The four corners contain about 
20 vanes each. The two counterrotating impellers or fans of 15m 
(49 ft) diameter located between the second and third turns are 
driven by separate Pelton turbines of 5 m (16! t) diameter 
under a water head of 750 m (2480 ft) and developing « total of 
110,000 hp. 


The means for cooling and exchanging the tunnel air, for speed 


The sheet-iron skin of the tunnel is 6 to 12 nim thick 


control of the turbines, are deseribed as well as the balances and 
test carriages. Two interchangeable carriages are provided for 
aerodynamic studies and one for motor tests. 


J. M. Robertson, USA 


2155. Gdothert, B., Wind-tunnel corrections at high subsonic 
speeds, particularly for an enclosed circular tunnel, \.1(°.1 71/ 
1300, 43 pp., Feb. 1952. 

Translation from 
Luftfahrt, May 1940. 


Fo schungshe r, 1216, Deut. Dersuchsanst. 


2156. Erwin, J. R., and Emery, J. C., Effect of tunnel con- 
figuration and testing technique on cascade performance, \ 1 .| 
Rep. 1016, 15 pp., 1951. 

See AMR 4, Rev. 1320. 


2157. Hansche, G. E., and Rinehart, J. S., Air drag on cubes 
at Mach numbers 0.5 to 3.5, J. aero. Sci. 19, 2, 83-84, Feb. 1952. 

The air drag on two sizes of steel cubes, '), and °/5 in., has been 
carefully determined in the approximate range from Mach 0.5 to 
o.3;. Un general, the results are consistent and in substantial 
agreement with similar data obtained by Charters and Thomas on 
spheres. The present data do not yield an explicit value of the 
drag coefficient Cy. for a rotating cube, where A is proportional 
to the area of the cube. An average value for A of 1.50d2, where 
dis the length of one edge of the cube, is assumed and (Cy, is eal- 
culated. 


(", at corresponding Mach numbers. 


The two sizes of cubes give essentially equal values for 
From authors’ summary 


2158. 
ing of a full-scale airplane wing, VACA 7).\V 2594, 11 pp.. 
1952. 


Investigation was conducted by the shock-excitation method 


Fearnow, D. O., Investigation of the structural damp- 
Feb. 


wherein the wing was loaded to a predetermined deflection and 
The test specimen vibrated at its 
Only the first 2 or 3 
cycles showed any indication of a higher frequency being super- 


The damp- 


the load suddenly released. 
fundamental bending frequency of 1.69 eps. 


imposed upon the fundamental bending frequency. 
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ing was found to increase from about 0.002 of critical at an ampli- 
tude of vibration of +0.05 in. to approximately 0.006 of critical at 
an amplitude of +45 in. From author’s summary 

2159. Hilton, W. F., and Fowler, R. G., Photographs of 
shock wave movement, Aero. Res. Counc. Lond. Rep. Mem. 2692, 
10 pp., Dee. 1947, published 1952. 

(Consecutive photographs were taken at millisecond intervals of 
the flow past a low-drag airfoil at compressibility speeds. At a 
Mach number 0.1 above the “pressure critical” the shock wave 
was found to oscillate rapidly but aperiodically, whereas the edge 
of the associated boundary layer remained quite steady, at least 
tor periods of ! 4, see. At the critical Mach number and just below 
it, a series of small shock waves was observed, apparently moving 


iwainst the direction of flow. From authors’ summary 


Thermodynamics 
(See also Rev. 2119) 


2160. Hirschfelder, J. O., and Curtiss, C. F., The theory of 
flame propagation, ./. phys. voll. Chem. 55, 6, 774-788, June 1951. 

An extension of the theory governing the structure of one- 
dimensional flames (see authors’ earlier paper, AMR 4, Rev. 414). 
Topies considered are: Origin and reaction of radicals; approxi- 
mate and asymptotic solutions of the equations; and the relation 
between the number of modes required to express the asymptotic 
behavior and the number of dependent variables that are linearly 
independent. No numerical applications are made to specific 
More recent investigations of similar sets of 
Wiese. nav. Res. Lab. Rep. 
(‘M-690, and reviewer's paper, Ballist. Res. Lab. Mem. Rep. no. 
563) indicate that the singularities of such problems must be 


chemical systems. 


equations (see authors’ paper, Univ. 


closely investigated before the general equations can be useful. 
Bruce L. Hicks, USA 


2161. Colburn, A. P., Problems in design and research on 
condensers of vapours and vapour mixtures, /nstn. mech. Engrs. 
Proc. 164, 4, 448-458, 1951. 

The theoretical background is outlined for condensation of 
pure and mixed vapors in conditions of a film-type condensate. 
Approximations 
Myron Tribus, USA 


The Importance of vapor velocity is shown. 


applicable to design are given, 


2162. Focke, R. J., Contribution to the thermodynamics of 
gas flow, (Cvenc. y TVéen. 117, 594, 229-249, Dee. 1951. 

The work presents fundamental relations for the heating of a 
gas flowing in a duct of constant cross section. The temperature 
and velocity limitation of this heat addition are determined, and 
the detrimental effeet on the thermal efficiency of heat engines 
W ith CONTINUOUS AS flow is discussed. The possibilities for avoid- 
ing these disadvantages are derived for the cases of heating at 
constant pressure and at constant volume. The extension of the 
derived relationships to the supersonic region leads to a clear 
prese hntatror of the normal compression shock which Can be de- 
scribed by the simple law of arithmetic mean values. The treatise 
closes with a discussion of thermodynamic causes which give 
rise to the origin of compression shock. teviewer also suggests 
as a reference on the same subject, Foa and Rudinger, AMR 2, 


Rev. 507 From author’s summary by A. W. Jones, USA 


2163. Wall, F. T., and Flory, P. J., Statistical thermody- 
namics of rubber elasticity, J. chem. Phys. 19, 12, 1485 1439, Dee. 
1951 


Authors and, alternatively, James and Guth have contributed 





APPLIED MECHANICS REVIEWs 


to the statistical mechanics of networks consisting of long-chyj; 
molecules. These theories arrive at different expressions for the 
change of entropy associated with the formation of a networ| 
from the independent molecules. The discrepancy is due to thy 
fact that different types of networks are envisaged: Wheres 
James and Guth consider fixed and permanent cross linkages 
authors have a network in mind in which the number but not th, 
Authors empha- 
size the superiority of their model for representing the propertie 


relative position of cross linkages is constant. 


of rubber; reviewer is not convinced by the reasons given, |; 
addition, authors show that an equation appearing in one 
James and Guth’s papers [eq. (3) of the present paper] involyr. 
an anisotropy of the unstrained network. For this reason, ay 
thors claim, the theory of James and Guth is to be rejected, 

teviewer agrees with the necessity of avoiding anisotropy 0! 
this kind, but notices that James and Guth use the above equa- 
tion for the purpose of illustrating a point in a discussion sand 1 
in the course of presenting their theory. Minor controversi 
points are discussed, but without including the extent to which thy 
competing theories actually conform to the properties of thos 
mechanical models which they are to represent. 

R. Eisenschitz, Eng! 


©2164. Khinchin, A. I, translated from Russian by Gamow 
G., Mathematical foundations of statistical mechanics, \, 
York, Dover Publ., Inc., 1949, 174 pp. $1.25. 

Author establishes basic formulas of classical statisti 
mechanics, using limit theorems of probability theory in plac 
steepest-descent treatment. Results are applied to ideal mo 
tomic gas. Significance of thermodynamic functions is 
cussed briefly. Quantum statistics is not treated. 


Turner Alfrey, Jr., USA 


2165. Buff, F. P., The spherical interface. I. Thermody- 
namics, J. chem. Phys. 19, 12, 1591-1594, Dee. 1951. 

Author presents extension of Gibbs thermodynamic theory 
spherical interfaces leading to generalized forms for the lely 
relation and the Gibbs adsorption equation, System discussed 
two-phase, single component in the absence of external fields 
Modification of Gibbs theory consists in choosing a dividing su 
face so as to make the superficial mass density vanish rather tha 
the classical surface of tension. Author shows further that, by re- 
laxing the condition of equality of chemical potential betwee! 
phases while retaining all other thermodynamic § relations, 
approximate expression may be obtained for the work of torn 
tion of a droplet which is not in equilibrium with a large mass 
surrounding dilute vapor. The latter formula describes the o 
dimensional Eyring surface employed in current nuclest 
theories, and agrees with the result deduced by Beeker and Doring 
USA 


from kinetie considerations. Lawrence M. Grossman 


2166. Jenny, E., The utilization of exhaust-gas energy in the 
supercharging of the four-stroke diesel engine, Brown [uv 
Rev. 37, 11, 433-447, Nov. 1950. 

Diesel engines offer an attractive field for supercharging 
gas-turbine power, because the dicsel exhaust temperatures 
relatively low and hence the turbine bucket material is 
serious problem, and because excess air can be used for 
through scavenging without loss of fuel. Author has und 
a thorough study of the exhaust process and its connectio 
the scavenging problem from the point of view of unst: 
dynamics. For energy utilization with shock, rapid opens 
the exhaust valves is of greatest importance as well as « 
pipe cross section and length, correet grouping of branched : 


turbine flow section. Test apparatus, working with co 
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essed air, consists of four similar cylinders enclosing rotors in- 
sead of pistons. For simulating actual pressure variations in 
nder and exhaust pipe, suitable openings are arranged in stator 
ler) and rotor. The apparatus is flexible, built so that 
ive of rotor speed, flow cross sections, piping arrangement, and 
ine nozzle enable agreement of the dimensionless coefficients 


those of an actual engine. Gillis Huss, Sweden 


2167. Jenny, E., Unidimensional transient flow with con- 
sideration of friction, heat transfer, and change of section, Brow 
Rover’ Rev, 37, 11, 447-461, Nov. 1950. 

Paper is a comprehensive abstract of author’s thesis, Ziirich 

40 [AMR 4, Rev. 2581] giving valuable contributions to 
general transient gas-dynamic theory and its special application 
ro engine-exhaust problems. Graphical calculations are presented 
) distance-time and state diagrams. Examples are gas discharge 
ty pipe with open end, with nozzle at extremity and with 
iffuser, pulsejet tube with heat addition through combustion. 
teresting Comparisons are made with tests performed in ap- 
vatus built for diesel-engine research (see preceding review ). 

Gillis Huss, Sweden 


2168. Stalder, J. R., Goodwin, G., and Creager, M. O., A 
comparison of theory and experiment for high-speed free- 
molecule flow, VACA Rep. 1032, 22 pp., 1951. 

" see AMR 4, Rev. 3386. 


y 2169. Tzeirov, E. M. Discharge of compressed air from 
pipes (in Russian), Zh. tekh. Fiz. 21, 7, 842-852, July 1951. 

In first section, author treats theoretically the outflow of gases 

in evlindrical pipes. In second section, experiments are dis- 

ised. The initial pressure was 16 atm and the pressure varia- 

mn both outside and inside the pipe as a function of time is 

studied. Author mentions importance of his work for the study 


tir switches. D. ter Haar, Seotland 


Heat and Mass Transfer 
(See also Revs. 2053, 2054, 2161) 


2170. 
the sea (in Russian 


208, Sept. 1951. 


Lineikin, P. S., On the cooling of the surface layer of 
, Dokladi Akad. Nauk SSSR (N.S.) 80, 205 


\ method of successive approximation solution for the one- 
mensional nonsteady heat-conduction equation is outlined for 
case where the effeetive thermal diffusivity is a product of 
The 
edures and conclusions offer nothing not readily available from 
‘ting sources, N. A. Hall, USA 


me-dependent and = distance-dependent functions. pro- 


2171. Farber, E. A., Free convection heat transfer from elec- 
trically heated wires, J. appl. Phys. 22, 12, 1437-1488, Dee. 


195] 


\uthor discusses heat transfer by free convection from elec- 
‘rically heated wires (copper and iron) to distilled water between 
reezing and boiling, to water boiling at atmospheric conditions, 


ud to air at room temperature. The wire surface temperatures 


eded for the heat-transfer determination are calculated from 
theoretical temperature distribution in the wire. The ex- 
rimental results show maximum heat-transfer rates of about 
-200,000 Btu/hr ft? near freezing and 450,000 Btu/hr ft? near 
ing. For boiling water, as the temperature difference between 
wire surface and water is increased, the heat-transfer co- 
ient first increases reaching a maximum, then decreases reach- 

‘ minimum and increases again (because of radiation) until 
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the wire fails by melting. For copper, the maximum tilm co- 
efficient of 9100 Btu/hr ft? °F is observed at 49 degrees tempera- 
ture difference and minimum of 136 Btu hr ft? °F at 
ture difference of 690 degrees F. 
are 12,300 Btuyhr ft? °F at a 33 degree temperature difference 
and 142 Btu/hr ft? °F When air at 
room temperature surrounds the wire, the heat-transter coefficient 


a tempera- 


Corresponding values for iron 
at a 620 degree difference. 


for copper with an oxide film varies from 0 to 30 and for iren from 
0 to 26 Btuvhr ft? °F as the surface temperature ot the wires is 
raised until failure occurs. From author's summary 

2172. Kudryashev, L. I., On the connection of generalized 
integral relations with the hydrodynamic theory of heat transfer 
and its application to the computation of heat transfer for the 
conditions of an external problem (in Russian), /zv. Akad. Nau! 
SSSR Otd. tekh. Nauk no. 11, 1682-1688, Nov. 1951 

Author considers the application of integral relations pre- 
viously derived [L. I. AMR 2, Rev. 393] to the 
determination of Nusselt number relations for external boundary 
the 
Revnolds 


Kudrvashev, 


layers. The results confirm, in particular, the 
Prandt] 
number dependence from skin-friction expressions 

Newman A 


power for 


number and in a conventional manner the 


Hall, USA 
2173. Shklover, A. M., Temperature oscillations on the sur- 
face of an infinite wall with noncontinuous heat supply (in 
tussian), Zh. tekh. Fiz. 21, 11, 1872-1378, Nov. 1951 
Consider heat supply Q eonstant over a fraction f of the period, 
and zero over the rest of the period. Author expands (in Fourie 
This 


», and the maximum 


series and obtains temperature of wall in’ Fourier series 
series is numerically summed for f = '/2 and § 
and minimum values of the periodicalls 


given as a function of f. 1). ter 


arving temperature are 


Scotland 


2174. Peck, R. E., and Reddie, W. A., Heat transfer co- 


efficients for vapors condensing on horizontal tubes, /»dis/. 
Engng. Chem, 43, 12, 2926-2931, Dee, 1951. 
Considerable deviation between experimental results and cal 


culated values has been found when the Nusselt equation is used 
to caleulate film coefficients for a vapor condensing filmwise on 4 
horizontal tube. Two of the assumptions upor which the equa- 
tion is based (temperature drop across the condensing film is con- 
stant, and condensate film is not subject to acceleration forces 
are shown to be partially or wholly invalid. [-xperimental results 
of authors and sixteen other investigators show that heat transfer 
around the tube does not account for deviations from the Nusselt 
equation. 

A correlation which correets a great deal of tl 


iiscre 


paneyv I> 


developed so that, with the application of the proper dimension- 


less group given in the correlation, film coeflicients can be pre- 
dicted with greater accuracy. 
From author's ersol USA 


by William J. At 


summary 


2175. Burnand, G., The study of the thermal behavior of 
structures by electrical analogy, Brit. J. appl. Phys, 3, 2, 50-538, 
Keb. 1952. 

The application ot the analogy to the study of heating in dwell- 
ings, the maximum size of the units of capacity and resistance in 
the 


the electrical models, and the methods of connecting up 


model components are discussed. Electronic equipment for use 
with electrical models of houses is described brietly. Comparisons 
with observed temperature data in a room agreed with electrical 
model results when the model was modified to account for the 
presence of temperature gradients and hot airstreams in the actual 


room. From author's summary 
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2176. Scadron, M. D., and Warshawsky, I., Experimental 
determination of time constants and Nusselt numbers for bare- 
wire thermocouples in high velocity air streams and analytic 
approximation of conduction and radiation errors, NACA TN 
2599, 81 pp., Jan. 1952. 

Results are presented on the determination of time constants of 
several bare-wire thermocouples of varying configurations 
mounted in cross flow to an airstream. The Mach number was 
varied from 0.1 to 0.9 and the Reynolds number based on wire 
diameter varied from 2450 to 30,000. Results show that the time 
constant depends primarily on thermocouple wire material, wire 
diameter, gus pressure, Mach number, and only slightly on gus 


temperature. The results were correlated in the form 


N/ ® 0). 1927 $ 0.018) ( Np, ) 0.515 ~*~ 0,005 ( Np, )o. 


with average deviations of 6.9°7. The gas properties are evalu- 
ated at total temperature. Graphs and nomographs are given 
for the rapid evaluation of approximate radiation and conduction 
errors, as well as time constants, for wire diameters between 0.001 
and O.1 inch for commonly used pairs of thermocouple wires. 

The effeets of dissimilarities in wire material and diameter on 
the steady-state temperature distribution in a thermocouple and 
the effeet of conduction along the wire on the time constant are 
analytically treated and results presented. 

Y.S. Touloukian, USA 


2177. Wexler, A., Evaporation rate of liquid helium. I, //. 
appl. Phys. 22, 12, 1463-1470, Dee. 1951. 

Some of the factors governing the evaporation of liquid helium 
and the principles of design of efficient storage vessels are re- 
ported. Two 9.25 1 spherical Dewar type flasks immersed in 
liquid nitrogen were used; the outer surface of the inner sphere 
was polished copper in one vessel, and sand-blasted Monel in the 
other. An electrical heater whose energy input was accurately 
measured was used to vary the rate of evaporation. 

The various types of heat transfer are discussed on the basis of 
approximate equations. The relation of the emissivity data to 
the theory of Reuter and Sondheimer is presented. 

Phe hemispherical emissivity of mechanically polished copper 
at 4.28 Ko was 0.0069 and 0.0129 for blackbody at 77.1 Iti and 
207.1 WK, respectively. The heat of evaporation of helium at 4.228 
IKK was 4.93 cal g this is in good agreement with the value of 
Dana and Kamerlingh Onnes. 

The loss of stored helium was 1°, per day, and author states 
that the theoretical analysis and his data demonstrate the feasi- 
bility of constructing storage containers of moderate size that 
will hold liquid helium for a vear or more after the initial filling. 


H. kk. Robison, USA 


2178. Gilman, S. F., Martin, R. J., Konzo, S., Investigation of 
the pressure characteristics and air distribution in box-type 
plenums for air conditioning duct systems, [‘n/r. ///. Bull. 48, 79, 
Bull. 3903, 77 pp., July 1951. 

Box plenums having multiple branch ducts are investigated 
under a variety of test conditions to obtain design data for air- 
duct svstems. Some general conclusions reached are: (1) Total- 
pressure loss in box plenum is composed of an entrance, a tur- 
bulence, and an outlet loss. (2) Design of entrance section of 
box plenum greatly affeets pressure losses and air distribution to 
ducts. (3) Nearness of fan to box-plenum entrance has little 
effeet on total pressure loss. (4) Lower pressure losses and 
better over-all performance are obtained when air supply is intro- 
duced into box plenum at end instead of at the bottom. 

l-quations for total loss of box plenums of approximately same 
dimensions as those studied are stated in paper. 

Harrison D. Goodman, USA 


APPLIED MECHANICS REVIEWs 


Acoustics 


2179. Miller, H. B., The discontinuous growth and decay of 
sound in a one-dimensional room, /. acoust. Soc. Amer. 23, 5 
517-530, Sept. 1951. 

Because of recent interest in transient response of rooms, autho 
has published basic work done some years ago on transient re- 
sponse of a helical spring, equivalent to a one-dimensional “room, 
58 ft long. By sending audiofrequency compressional way, 
down the spring from one end and recording oscillograms of t), 
waves picked up at the far end, author found (a) that Eyring’. 
mechanism of image sources did not explain all the effeets found 
and (b) that a new “two-pipe’” mechanism could be envisaged 
which did explain all the effects. Reviewer believes this work wi! 
help in understanding the yet more complicated behavior « 
sound in three-dimensional rooms. P. H. Parkin, England 

2180. Kurtze, G., Investigation of improvement of the lining 
of anechoic rooms (in German), -Advst. Bethefte no. 2, ABIOs 
\B107, 1952. 

Paper shows how to improve the sound absorption of also. 
ing wedges as used in anechoic chambers by meens of resonat: 
of the Helmholtz type, arranged behind. The resulting arrang 
ment has the same absorption coefficient with only 2/; of 
depth of the usual wedges. From author’s summar) 

2181. Ferrero, M. A., and Sacerdote, G. G., Parameters of 
sound propagation in granular absorbent materials, Acus/iv 1, 2 
137-142, 1951. 

The acoustic impedance on the surface of samples of 8 granu 
materials (leaden balls with diameters 3.70, 2.55, 1.95 mm, 


which are placed at the end of an air-filled rigid tube, is measures 
by a resonance-curve method (methods 6, 7 in L. L. Beran 
“Acoustic measurements,’ Wiley, New York, 1949, pp. 329° 33# 
in the frequency range 300-1400 eps. From these measurements 
the characteristic impedances, attenuation constants, and plas: 
constants are determined, graphically represented, and 


pared with theoretical data. Hans L. Oestreicher, USA 


2182. Lauer, H., Thermal damping of bubbles of various 
gases in water (in German), Aust. Bechefte no. 1, ABI2-AB24 
L951. 

Paper reports 1940-1942 experimental studies based on theo! 
calcaleulation by Pfriem of heat-conduction component of dampin 
factor for vibration of small bubbles of air, argon, neon, hydro: 
and helium in water. Method employs frequency width of hs 
power points on resonance curve determined by photomultip|y 
tube observation of forced oscillation of bubble trapped und 
parallel wires, small disk, or wire loop in liquid. Resonant 
quency of bubble is determined by bubble stiffness (isot herma 
low frequencies, adiabatic at high) and radiation mass app! 
priate to size. Theory is summarized, and experimental dithieu 
ties are discussed in much detail. Depth of liquid, distance Ir 
walls, type of container, diffusion of gas into water, and typ 
bubble holder influence results, which show considerable > 
but, in general, satisfactorily confirm theory. 


Vincent Salmon, | 


2183. Voelz, K., Attenuation of acoustic resonators 
German), Z. angew. Phys. 3, 2, 67-72, 1951. 
Paper investigates under several simplifying assumpt! 


energy loss in an acoustic resonator of arbitrary shape, [st!+ 


into consideration viscosity (both shear and volume vis‘ 
and heat conductivity. Both influences are computed sep 
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suming, first, a viscous gas without heat conduction, and, 
vondly, @ nonviscous gas with heat conduction. In the first 
ase (viscosity only), the loss is assumed to be the sum of the 
nergies attenuated in (1) the compression waves and (2) the 
hear Waves along the walls. The first part is calculated in the 
onventional way from the complex propagation constant. The 
cond part is taken care of by a boundary-layer consideration, 
ysuming plane shear waves. 
The second case, the energy loss in a heat-conducting non- 
cous gas, is treated analogously. 
Hans LL. Oestreicher, USA 


2184. Harris, C. M., and Molloy, C. T., The theory of sound 
absorptive materials, J. acoust. Soc. Amer. 24, 1, 1-7, Jan. 1952. 
Paper, rather short for its purpose, defines and evaluates areas of 
resent knowledge to characterize sound absorptive properties of 
wterials. Early experiment by Sabine introduced absorption 
wtlicient, 4 number independent of sound field which is not an 
dequate specification but continues to be a useful quantity in 
ractice. Discrepancies with new experimental data lead to the 
troduction of normal specific impedance as ratio of complex 
vessure and complex velocity, which was used by Morse and 
thers in obtaining analytical expressions for sound fields within 
aclosures and was found valid in many experimental works. 
‘uris derived a relation between normal specific impedance and 
sorption coefficient from which Sabine and London derived 
wihods for obtaining average absorption coefficient in agree- 
vent With its measured values. In some cases it was impossible 
suse normal impedance boundary condition but instead a more 
eneral boundary condition, derived from equation of propaga- 
nm of sound in homogeneous, isotropic, porous materials which 
re defined according to Scott by two complex constants: charae- 
istic Impedance and propagation constant. [experiments 
ufirm this theory. 
Paper concludes with review of recent) work on perforated 
wis, resonator, and suspended absorbers. 
Leonardo Villena, Spain 


2185. Noury, J., The velocity of ultrasonics of 960 kc in 
ethane in the neighborhood of the critical state (in French), 

Rh. Acad. Sei. Paris 234, 3, 303-305, Jan. 1952. 

ln this note are presented the data on the velocity of ultra- 
mics in ethane, the measuring method being light diffraction by 
trasonies, As for COs and N.O, one observes a velocity mini- 
im at the critical point; the precision which reached 1.5°, is 


tter than before. From author's summary 


2186. Canac, F., and Gavreau, V., Ultrasonics in air and their 
applications (in French), Acustica 1, 1, 2-16, 1951. 

Paper describes construction of two types of ultrasonic trans- 
ers for use In air up to 75 keps. One type is an electromag- 
e-driven metal cylinder vibrating at resonance; the other type 
~a4 magnetostriction device with horn, These are used to plot 
oustic scattering from cylinders and various corrugated sur- 
wes. Acoustic fields are also measured in model rooms by an 


fomatie plotting method. Robert W. Morse, USA 


-187. Sokolov, S. Ya., Ultrasound and its application (in 
issian), Zh. tekh. Fiz. 24, 8, 927-936, Aug. 1951. 

lhe title of this article is somewhat misleading, since a general 
‘udy of applications has not been made. Instead, a number of 
ticular applications are briefly reviewed. Among these are: 
aw detection, the use of velocity measurements to observe the 
pleteness of chemical reactions, the ultrasonic microscope, 
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and the Delye-Sears effect of the diffraction of light by ultra- 
sound. 

A more detailed study is presented of the transmission of ultra- 
sound in quartz crystals. In particular, attention is called to the 
anisotropy of losses in a flawless single erystal, and to the de- 
pendence of the energy loss in transmission along grain boundaries 
on grain size, orientation, and acoustic wave length. 

R. T. Beyer, USA 


2188. Barthel, R., and Nolle, A. W., A precise recording ul- 
trasonic interferometer and its application to dispersion tests in 
liquids, J. acoust. Soc. Amer. 24, 1, 8-15, Jan. 1952. 

The device is an interferometer of the two-crystal type. It 
operates with low acoustical power and with advancing wave in 
order to prevent the heating effect. The wave is very plane. 
These safeguards assure a true measurement of the sound velocity. 
The acoustical signal is sent out by a stationary crystal at one end 
of the tank and received at the other end by a moving crystal. 
The received frequency is slightly different from the original be- 
cause of the Doppler effect. Both frequencies are beat against 
another. The beat frequency is amplified, limited to give a 
square Wave with the beat periodicity, and differentiated to give 
two very sharp pips per period. The negative pip is suppressed, 
leaving a series of sharp pips with exactly the same periodicity as 
the beat signal. The output activates a stylus marking a line on 
a rotating drum at every pip whenever the receiving crystal has 
moved a distance of one wave length in the liquid. Rotation of 
the recording drum and translation of the crystal are linked to- 
gether so that the wave length may be derived from the known 
mechanical constants of the system. However, corresponding to 
the sound velocity which is estimated beforehand, the linkage 
must be a continuously variable lever until lines fall side by side, 
starting ideally from a straight line parallel to the axis of the 
drum. Normally, the interferometer operates at 5 me but also 
operates at 15 me or at 25 me. While at 5 me the stylus traces 
one line at one revolution of the drum, it does it three times at 
15 me or five times at 25 me. A dispersion would be detected as a 
slight change of the starting line between different frequencies. 

Velocity of sound in thin solid samples may be measured by re- 
cording the phase shift when the sample is suddenly removed from 
the sound beam during the operation. This phase shift causes a 
discontinuity in the record trace. The interferometer has a pre- 
cision of the dispersion measurement of about O.8 part in 10,000 
the precision of the absolute determination of sound velocity in 
liquids is 0.2 m/see; in solid samples, however, it is less re- 
markable. The precision of temperature is +0.01 CC. One 
operation runs only 15 see. In 4 pure liquids and 10 solutions, 
sound velocity and dispersion are examined at several values ot 
temperature. The results are critically compared with those of 
earlier authors. Particularly, sound velocity of water was found 
to be lower than known hitherto and in no case a dispersion 
could be found, i.e., dispersion was either unknowable or within 
the limits of precision of the measurement. 

Peter-Paul Heusinger, Germany 


2189. Stevenson, A. F., General theory of electromagnetic 
horns, J. appl. Phys. 22, 12, 1447-1460, Dee. 1951. 

kixact equations for the propagation of electromagnetic waves 
in a perfectly conducting horn of arbitrary shape are given. They 
take the form of an infinite set of simultaneous ordinary linear 
differential equations, and can be interpreted as the equations of 
If the 
coupling is neglected, we need only consider a single differential 


propagation of a system of coupled E- and H-waves. 


equation for each E- and H-wave, which can be solved approxi- 
mately by the W.K.B. method. 
brings out the distinetion between “transmission regions’’ and 


This approximate solution 
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‘attenuation regions” of the horn, as found by Barrow and Chu 


for the sectoral horn. 


It is shown that the error due to neglect of coupling is, in gen- 
eral, of the order of the square of the flare angle as far as the 
variation of the field along the horn is concerned, but is of the 


first order in the flare angle as regards the variation of the field 


over the eross” section. 


neglected between modes of propagation which have the same 
cut-off frequency for all eross sections. The propagation charac- 


teristics of several special shapes of horn are discussed in detail. 


From author’s summary 


2190. 
the atmosphere generated by a small earthquake, Pra. nat. 
Acad. Sci. Wash. 37, 9, 600-603, Sept. 1951. 

Theoretical results of a study of coupling of Rayleigh waves 
to atmospheric compressional waves are applied to an observed 
The air 
wave train radiated by the Rayleigh waves travels with the speed 


of sound in air, includes all frequencies from zero to KH = 2, 


atmospheric wave train generated by an earthquake. 


where the group velocity drops abruptly. The computed times of 
arrival of the first and last air waves are in good agreement with 


H. L. Kuo, USA 


observations. 


2191. Rust, H. H., and Bailitis, E., Critical considerations of 
the linear magnetostrictive ultrasonic generation by means of 
oscillators of dumbbell type (in German), Akust. Bethefte no. 2, 
ABS89 AB9O, 1952. 

It is shown that the transverse magnetostrictive effect reduces 
the resulting amplitude of longitudinal magnetostrictive oscilla- 
tors of the dumbbell type. With transducers of conventional size 
using nickel as ferromagnetic material, the out-of-resonance am- 
plitude is less than half that value which can be obtained from 
the magnetostriction curve, the loss of amplitude due to rema- 
nence being taken into account. From authors’ summary 

2192. Esche, R., Investigations of ultrasonic absorption in 
animal tissues and plastics (in German), Akust. Bethefte no. 2, 
AB71-AB74, 1952. 

\ method is described for measuring the absorption of ultra- 
sonic Waves in animal tissues and in plastics in the frequency 
range 300-600 keps. Measurements prove the absorption co- 
efficient to increase linearly with frequency. They agree well with 
results obtained by other authors at higher frequencies. 

From author’s summary 


2193. Mintz, F., and Tyzzer, F. G., A loudness chart for 
octave-band data on complex sounds, J. acoust. Soc. Amer. 24, 1, 
80-82, Jan. 1952. 

Two important contributions are made to the equivalent-tone 
method for ealeulating the loudness of continuous spectra noise 

Beranek, Marshall, Cudworth, and Peterson, AMR 5, Rev. 265}. 
Sound pressure levels are converted to loudness values for use of 
contours of equal pressure level in octave bands. This graphical 
method of finding an equivalent pure tone at the geometric mean 
frequency of each band makes use of the Churcher-King equal 
loudness contours and the Fletcher-Munson loudness curve. Be- 
cause the procedure is based on the use of octave bands, instead of 
300 or 600-mel bands suggested by Beranek, it is possible to em- 
ploy octave-band filter sets which are readily available commer- 
cially. Comparison of loudnesses calculated for a number of 
practical noise sources with three different sets of bands (5 
bands-600 mels, 10 bands-300 mels, 8 octave bands) indicates 
that octave bands can be used to give satisfactory results for 


engineering purposes, Ik. G. Fischer, USA 





The coupling cannot, however, be 


Benioff, H., Ewing, M., and Press, F., Sound waves in 


APPLIED MECHANICS REVIEWs 


2194. Laird, D. T., and Cohen, H., Directionality pattern fo, 
acoustic radiation from a source on a rigid cylinder, / 
Soc. Amer, 24, 1, 46-49, Jan. 1952. 

Paper investigates radiation patterns from sourees Jocs . 
an infinite evlinder. Using method of stationary phase, fy 
field is derived for separable source functions of azimuth and «vis 


dimensions. General theory is then applied to uniform rectangy- 


lar source. Horizontal and vertical polar patterns of soi 
pressure amplitude and phase were computed on IBM 
programmed calculator for cvlinder circumference-to-wav: y 


ratio of 14. Osman KN. Mawardi, |S \ 


Ballistics, Detonics (Explosions) 
(See also Rev. 2157) 


2195. Garnier, M., Remarkable points on a trajectory. YV. 
Curvilinear trajectories. Point of an element of given value. 
VI. Contact with the safety curve (in French), Wém. Arti). fy. 25, 
1, 747-804, 1951. 

Chapter V [for preceding chapters see AMR 4, Rev. 4000. 5, 
Revs. 275, 1896] contains the computation of elements of thy 
trajectory, if any element has a given value. Following cases a: 
treated: Points where the angle between the tangent to the t 
jectory and the (curved) earth is given (e.g., the summit): point 
with given height (the point of fall belongs to these points 
points with given abscissa, distance (inclined range), ang 
position, or time of flight. As the safety curve envelops all tra): 
tories with the same initial velocity but different angles of «: 
parture, chapter VI explains the variations of several elements 
if the angle of departure changes for a small amount (10’ 

Hl. Schardin, Gernis 


2196. Leimanis, E., The application of infinitesimal trans- 
formations to the integration of differential equations of exterior 
ballistics by quadratures, Proc. Second Canad. Math. Cong 
Vancouver, 1949, 206-217, Univ. Toronto Press, 1951. $6 

The projectile is considered a material point acted on by 01 
two forces, gravity and drag, the latter being in the tangent to th 
trajectory. The function in the hodograph equation is f\ 
the density of the air is 6(y). The Lie theory is applied to show 
that in the following cases the variables can be sepa 
f= vid = (1 + by) fer 


n= —2, —3,0, lI; f= vr, 6 = ev f = v6 = (1 +4 


f-) = v? exp (av?/2g); 6 = exp (—ay). 


It is said thht these include all known and some new integr:! 
enses. 


Courtesy of Mathematical Reviews J. M. Thomas, | >\ 


2197. Crocco, G. A., Temperature barrier in geodetic mis- 
siles (in Italian), Atti. Accad. naz. Lincei R.C. Cl. Sci. Fis. M 
Vat. (8) 10, 2, 97-108, Feb. 1951. 

This is an introductory study to the title subject. Artic! 
with considerations related to the path of a body submitted to |! 
earth’s gravitational central field. Coriolis acceleration and ac 
dynamic forces are neglected. No thrust is considered. 

Trajectory is an ellipse with one focus at the center 
earth, provided the speed is less than escape velocity. The rang 
appears to be a function of the launching angle and inith ¥ 
locity. The particular launching angle minimizing initial veio™l" 
for a given range is calculated. 

Results agree with those previously obtained by Ivey, | 
and Oborny [AMR, 1, Rev. 565). Angelo Miele, Argent) 
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2198. Crocco, G. A., Temperature barrier in geodetic mis- 
sles. Il. Dynamic of a missile with propulsive jet (in Italian), 
trad. naz. Lincet R. C. Cl. Fis. Mat. Nat. (8) 11, 1/2, 3-10, 
\ug. 1951. 
[his study deals with the partial pattern flown by a missile 
the neighborhood of the earth after its launching. 
}-xternal forees are: The thrust of a propulsive jet, gravity, and 
rodynamie forces. Acceleration of gravity is supposed to be 
Author carries out a number of observations concern- 
g the physical nature of the problem. 


mstant. 
Integration of the trajec- 
y equations must be performed step-by-step. 

Angelo Miele, Argentina 


2199. Dupuis, J., Influence of initial yaw on the range and 
juration of the trajectory (in French), Mém. Artill. fr. 24, 3, 
355-575, 1950. 

The effeet, on range and time of flight of a ‘shell, of the drag 
“se ised by an initial yaw is considered equivalent to a decrease in 


‘tial velocity proportional to maximum yaw squared. Com- 


vison with limited experimental data is satisfactory. Applica- 


nm 


wis to dispersion, ete., are discussed. 


A. S. Galbraith, USA 


P 2200. Price, E. W., Steady-state one-dimensional flow in 
rocket motors, J. appl. Phys. 23, 1, 142-146, Jan. 1952. 

The problem of the internal ballistics of a solid-propellant rocket 

reated in one dimension. The usual gas-flow equations are 

tten down and the rate-of-burning law is taken as proportional 

i power of the pressure and to 1 + Au, where wu is the stream 

wity. The mass flow equation is written in a form suitable for 

imerical solution in terms of a parameter 8. Various physical 

uantities, e.g., pressure distributions, are graphed against 8 

The 

with JPM 

Solu- 

‘ons, given graphically, cover a wide range of nozzle charge size 
tios R. C. Knight, England 


vhich is proportional to the distance along the charge). 
a rocket 
listite in terms of 8 and the channel-to-throat ratio J. 


equilibrium conditions are evaluated for 


2201. Bebb, A. H., Under-water explosion measurements 
from small charges at short ranges, Phil. Trans. roy. Soc. Lond. 

1) 244, 879, 153-175, Dec. 1951. 

\uthor describes experiments made to obtain pressure time 

ords of underwater-explosion waves. The explosives used 

re TNT and PE in mass between 2 0z and 1'/. lb. 

ements were taken with a tourmalin gage of '/2 or !/,-in. diam. 


\uthor attempts to measure the shock-wave pressure up to the 


The meas- 


face of the explosive, which is new, compared with other 
vublications using the same method. 

11S- Reviewer has compared the results with his own measurements 

en by an optical method which does not disturb the phe- 

menon. Hefound a sufficient agreement, considering that, the 

‘plosives were not exactly the same. Reviewer means that, for 

region nearest the explosive, optical methods are to be pre- 

Besides the peak pressure, author gives results for the mean 

k-wave velocity, the time constant for the decrease of the 

ie ssure in the shock wave, the impulse of the shock wave, and 

vt ‘“’ energy flux in the shock wave and in the afterflow. The 

i ‘erflow energy-flux density is of the same order as the primary 

Au- 


mpares his results with the existent theories of under- 


-wave energy-flux density, especially near the charge. 


xplosions. Hf. Schardin, Germany 








Soil Mechanics, Seepage 
(See also Revs. 1977, 2006, 2020, 2021, 2222, 2235) 


2202. Meyerhof, G. G., The ultimate bearing capacity of 
foundations, (iéotechnique Lond. 2, 4, 301-332, Dee. 1951. 

Starting from the conditions of failure of weightless material 
with internal friction and cohesion, author improves the method 
Pre- 


vious theories take into account the effect of foundation depth 


of estimating ultimate bearing capacity of foundations. 


considering the respective vertical pressure, due to the over- 
burden, as a surcharge and use the same sliding surface as by sur- 
face loading (logarithmic spiral between sliding planes of active 
and passive Rankine state). Author, making use of the method 
suggested by Prof. J. Jaéky, correctly traces the sliding surface 
over the horizontal plane of foundation in a logarithmic spiral 
toward the side wall of the footing and for shallow foundations 
toward the free surface, respectively. After Terzaghi’s method, 
the formula giving the ultimate bearing capacity is composed of 
three terms: They take into consideration the cohesion and 
friction, as well as depth and breadth of the footing. Bearing- 
capacity factors are computed to determine the named terms. 
Formulas of general bearing-capacity factors are given for two 
cases: (a) There is no friction on the equivalent free surface, i.e. 
along the line connecting corner point of footing with end point of 
sliding surface; and (b) friction is fully mobilized on this plane. 
It is stated that numerically there is little difference between 
these cases. Bearing-capacity factors are presented in graphs as 
function of angle of internal friction with the inclination of 
It is to be noted that, 
in the case of cohesion material, resistance increases slightly only 
with foundation depth; as to the skin friction, the opposite effect 
occurs. 


equivalent free surface as a parameter. 


In the second part, results of laboratory and field loading tests 
are summarized. In clay, the observed ultimate bearing capacity 
is in good agreement with theoretical results and also in sand in 
case of shallow foundation. For deep foundation, the actual 
bearing capacity is somewhat less than the estimated one; this 
fact is ascribed to the occurrence of local shear failure. In all 
cases, the method of installing the foundation (buried or driven ) 
has a marked effect. 

Reviewer believes this to be an important contribution for 
estimating bearing-capacity factors, and hopes that author will 
continue his investigation to include some effects so far neglected 
(frictional forces in the base, eccentric loadings, rigidity of foun- 


dation slab, etc.). Arpdd Kézdi, Hungary 


2203. Ruppeneit, K. V., Verification of the strength of mine 
roofs (in Russian), /zv. Akad. Nauk. SSSR Otd. tekh. nauk no. 4, 
579-592, Apr. 1951. 

Plane strain methods of the theory of elasticity are applied to 
the determination of stresses in mine roofs of a span L, whereby 
The 
following three cases are considered: (1) h 2 L; (2) h < L; (3) 
h £ 3/,L. Depending on the strength of the overlying strata, the 
Dia- 
grams and numerical examples illustrate the application of the 
formulas derived. 


the roof proper is formed by a uniform laver of thickness h. 


roof is treated as a one-layered or as a two-layered system. 


Gregory P. Tschebotarioff, USA 


2204. Kersten, M.S., and Cox, A. E., The effect of tempera- 
ture on the bearing value of frozen soils, Vat. Res. Coune. 
Highway Res. Bd. Bull. no. 40, 32-38, 1951. 

Effect of variations in stability with temperature, density 
moisture content, and soil texture was investigated to indicate 


significance for structural uses of frozen soils in) permafrost 


Four soils of different known densities and moisture con- 


regions. 
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tents were placed in a cylinder, trozen, and tested; a thermo- 
couple was embedded for temperature measurements.  Cali- 
fornia bearing-ratio type of tests were made with bearing value 
arbitrarily taken as unit load for 0.1-in. penetration of steel 
rod. Similar tests were made on ice. 

In general, results showed increases in bearing values with de- 
creases in temperature, with increases in density, and with in- 
creases in moisture content. Bearing values of sand were much 
higher than for ice; values for sandy loam were slightly higher 
than for ice. Values for silt loam were slightly lower and for clay 
were much lower than for ice. 

Plo.- showed that, for small decreases in temperature below 
32 F, 
temperatures were further lowered toward —5 F, the rate of in- 


the bearing values for soils increased rather rapidly; as 


crease of these values decreased, giving a curve relationship. 
Plots of bearing values vs. temperature for ice were represented 
by a straight line. 

Reviewer believes that results for ice should have been repre- 
sented by a curve similar to that for soils on the basis of (1) ex- 
perimental points and (2) such results as those for compressi- 
bility of ice presented by N. I. Dorsey, ‘Properties of ordinary 
water-substanee,”’ New York, Reinhold Publishing Corp., 1940. 

George J. Tauxe, USA 


2205. 
plasticity index of mixtures of soils (in Portuguese), Rev. 
Engrs. 8, 76, ISL-1SS, Apr. 1950. 

Author 
fedels)/( Aya; 3 
toa), where /.P., 
respectively, 1), 7 


dos Santos, M. P. P., Prediction of liquid limit and 
Ordem 


the following formulas: I.P. = (Ajal, + 
Ae), LL. = (Aiah; + Avacke)/(Aya, + 
L.L. are plasticity index and liquid limit, 
plasticity indexes of the mixed soils; Ly, Le 


Weight percentages of 


gives 


liquid limits of the mixed soils; Aj, «Al, 


exch of the mixed soils: a), a2 granulometrie magnitudes of the 
soils. 

experimental evidence for the validity of the formulas within 
the limits of practice is presented. 


From author's summary 


2200. dos Santos, M. P. P. Prediction of the shrinkage limit, 
linear shrinkage, and the equivalent humidity of soil mixtures (in 
Portuguese), Rev. Ordem Engrs. 9, 94, 452-456, Oct. 1951. 

Previous work of the author (see preceding review) has shown 
how the introduetion of a new soils constant provides a simple tool 
tor the provision of the liquid limit, plastie limit, and plasticity 
index of mixtures of soils, through the formula A = (A;a,;k4; 4 

Loch 
liquid limit, plasticity index, ete. ); 


(Aya, + Alea), where A is characteristic of the mixture 
Ay and ke corresponding char- 
acteristics of the soils to be mixed; A; and Ae percentage by 
weight of each component soils; a; and a. the new constants, re- 
luted to the grain size curve of the soils to be mixed, through the 
~y/ 100 n, where y is the ordinate (percentage 


ONPPesslon: a= 


passing) of the grain-size curve corresponding to nos, 209, 100, 52, 
25, and 7 B.S. sieves: 


taken 


and nthe number of such ordinates being 


Present paper extends these results to the case of the shrinkage 
limit and linear shrinkage of mixtures of soils, and comes to the 
rather startling conclusion that the field moisture equivalent 
does not obey the same law of variation, but presents a linear re- 
lationship. 

kigs. | and 2 show results of two typical tests; figs. 3, 4, and 5 
give the statistical frequency of discrepancies between the 
theoretical and the actual values for about 100 mixtures of very 


From author’s summary 


different tvpes of soils. 


APPLIED MECHANICS REVIEWs 


2207. 


Schultze, E., Strict solutions of earth pressure prob. 
lems and their significance in practice (in German), Bayp/, 
Bautech. 4, 3, 69-77, Mar. 1950. 

Paper was intended originally as a review of Jaéky (“Sur |g 


stabilité des masses de terre complétement plastiques”), py; 
author broadened its scope so as to treat, in a general form, the 
basic concepts of such theoretical investigations and their usefy|- 
ness to practical applications. 

Theoretical treatment of behavior of any kind of materi! 
Thus, 
problems of soil mechanics are reduced to ones in which the sojj 


must be based necessarily on very simplified assumptions. 


may be considered to be in a state of plastie or a state of elastic 
equilibrium, depending on whether the deformations involved ay 
hig enough to produce surfaces of sliding or not. 

In the case of elastic equilibrium, results of the theory of elas- 
ticity may be applied. If the soil is in a state of plastic equi- 
librium, theoretical treatment is vastly complicated by the fact 
that the principle of superposition is no longer valid. The results 
of the theory of plasticity are of great practical interest, especially 
since recent investigations have shown that soils with horizonta! 
shear diagram have to be considered much more trequently than 
formerly. 

From this point of view, author gives a qualitative analysis of 4 
considerable number of important problems in soil mechanics 

Eckhardt Rathgeb, Argentina 


2208. Huizinga, T. K., Application of results of deep penetra- 
tion tests to foundation piles, Build. Res. Congr., Sept. 195), 
Div. I, part 3, 173-179. 

Paper compares the results of pile load tests with bearing 
capacities estimated by Delft cone-penetration method. 

Delft apparatus consists essentially of a cone of 10 em? bas 
area, attached to the end of a rod fitting freely inside of a tulx 
having same outside diameter as cone. Test method consists | 
forcing first cone and then tube into ground in short increments 
until full desired depth of investigation is reached. Data thus 
obtained, after applying the proper factor of safety, indicate thr 
point resistance and side friction to be expected for driven piles 
Load and pull tests on piles are recorded, indicating degree o 
accuracy of method for conditions in Holland. Cost of investiga- 
tions by the penetration method is stated as being much less that 
cost of pile load tests, and accuracy of determining required pil 
lengths is considered better than that of other methods. 

Reviewer believes that the method represents an excellent con- 
tribution in the field of preliminary soil surveys, where conditions 
are similar to those in Holland. However, he warns against to 
free general use of method in areas where a correlation has ! 
been made between pile load tests and penetration records. 

Frederick J. Converse, USA 


2209. Nasberg, V. M., The problem of fi'tration from 4 
source in nonsaturated soil (in Russian), /zv. Akad. Nauk SSS 
Otd. tekh. Nauk no, 9, 1415-1429, Sept. 1951. 

Liquid streams under influence of gravity from a source’ 
ec = 0,r = 0 located within an infinite homogeneous soil, «24 
steady-state flow, fill a region approximating a paraboloid 
revolution opening downward (2 > 0). Soil outside this regio! 
unaffected. An older work |V. V. Ivakin, “On filtration trem 
source in nonsaturated soil,” title source no. 9, 1947] assumes Ul 
flow determined by the source at 2 = 0,7 = 0 with paralle! dow! 
Author points out that with Ivakin- 
solution, points on the surface of separation do not satisty the ' 
Author improves ts 
aspect of the solution considerably by adding a sink of prope! 
R. EF. Gaskell, US 


ward flow superimposed, 
—Z. 


sired conditions for the head, h = 


chosen strength at rz = —hb. 
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. 2210. Baumann, P., Ground-water movement controlled 
through spreading, Proc. Amer. Soc. civ. Engrs. 7., Separ. no. 
si, 38 pp., Aug. 1951. 
? Paper presents thorough analysis of seepage problems which 
" aise in connection with the technique of enrichment of ground- 
vater supply by the method of “spreading” widely used by the 
jos Angeles County Flood Control District. Treatment of two- 
jimensional problems is based on Boussinesq’s simplified equation 
‘or unsteady seepage flow. Simple cases of axially symmetrical 
‘hree-dimensional flow, due to circular spreading area or to a re- 
harge well, are treated by approximate methods. Results of 
snall scale experiments indicate good consistency with computa- 
sone. Oscar Hoffman, USA 
2211. Uchida, S., On nonsteady percolation with a free 
- poundary (in Japanese), J. Japan. Soc. civ. Engrs., 37, 2, 10-14, 
t Feb, 1952. 
s Nonsteady motion of the ground water through the dike of 
V ectangular cross section is investigated theoretically and ex- 
| erimentally. The form of the free surface of the ground water 
-caleulated by graphical method and is approximately 


s yp/H = 1 — (3a/8)*/* {(0,/H)/(Kt/H)'72} 3/2 


vhere ay, Yy are coordinates of the free boundary surface, the 
vigin being taken at the upstream toe of the dike; H is the y 
ordinate of the upstream water surface; @ is porosity; Kk is 
- wrmeabilitv; and ¢ is time. [Experiments were performed with 
ead shot and highly viscous liquid, aiming to exclude the effects 
Agreement of the results with the theory is 
The experiments on trapezoidal cross section 
T. Mogami, Japan 


the eapillarity. 
- uite satisfactory. 
ire also reported. 


2212. Florin, V. A., Earth compaction and seepage with 
variable porosity taking into account the effect of molecularly 
bound water (in Russian), /zv. Akad. Nauk SSSR Otd. tekh. Nauk 

s vo 11, 1625-1649, Nov. 1951. 
etore seepage flow is stabilized even under constant boundary 
ditions, an unsteady state is present which is characterized by 
gudual transfer of load from the water to the soil skeleton. As 
‘he soil compacts from the inereased load, its void ratio and 
nueability diminish and the seepage pattern is modified. The 
fleet of this factor, ignored in the usual theories of seepage and 
nsolidation, is considered in the new, so-called theory of com- 
paction, the eredit for which is claimed exclusively for the Soviet 
sclentists, 

In a number of experiments involving downward flow through 
vertical, tubular permeameters provided with piezometers, « 
urved shape of hydraulic grade line was observed under condi- 
‘ions of steady flow in all soils, indicating a smaller permeability 
it the bottom, where the intergranular pressure was the greatest, 

nat the top. A mathematical derivation of the differential 
equation of the theory of compaction is then given, claimed to be 
i agreement with the above experiments. 

\part from the variable value of the coefficient of permeability, 
‘he compaction equation seems to be similar to the equation of 

nsolidation of Terzaghi except that it is derived on the basis of 
‘modified Darey equation in which the hydraulic gradient is re- 
pliced by the difference of it and a quantity called the initial 
gradient. The flow thus cannot occur unless the hydraulic 
gradient is greater than the initial gradient, which modifies or 
even changes completely the conditions of seepage and consolida- 
lon 

Thus, the values of the coefficients of permeability derived from 
‘le permeability tests on the basis of the usual Darcy equation 
ways come out too small and variable, depending on the head 


nd thickness used. The amounts of settlement computed by 
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the ordinary theory of consolidation are always too great, because 
preservation of initial gradient leaves regions far removed from 
the drainage layer, partially or even fully unconsolidated. 

The author discusses at length the final boundary conditions 
peculiar to a number of one-dimensional problems, and outlines 
principal steps in their solution, without, however, going into the 
mathematical technique. 

The subject matter of the paper is interesting and thought- 
provoking, and its implications are very important. The presen- 
tation, however, is clumsy and unconvineing as well as preten- 
tious. Alexander Hrennikoff, Canada 

2213. Payne, P. C. J., and Fountaine, E. R., A field method of 
measuring the shear strength of soils, ./. So’! Sci. 3, 1, 136-144, 
1952. 

A field method of determining shear strength is described in 
which a cylinder of soil is sheared in torsion and a moment vs. 
angle-of-twist (proportional to strain) curve obtained. From this, 
the shear-stress vs. angle-of-twist can be obtained mathematically. 
Where only the maximum shear strength is required, a simplified 
method is given. A number of results using the apparatus on 
widely different soil types is given, together with a comparison of 
some of these with results from the standard shear box. 

From authors’ summary by Woodland C. Shockley, USA 


2214. Casagrande, L., Electro-osmotic stabilization of soils, 
J. Boston Soc. civ. Engrs. 39, 1, 51-83, Jan. 1952. 

Author reviews the principles of electroosmosis as applied to 
soil stabilization and describes four successful field applications. 
The power consumption varied from 0.4 kwh per cu yd of ex- 
cavated soil for large excavations to 2 kwh for smaller (900 cu yd) 
excavations, An explanation is offered for shrinkage and cracking 
observed in clay under electroosmotic treatment. This is based 
on the theory that gas bubbles inside the soil form a boundary 
which interrupts the electroosmotic flow and, in fact, causes a re- 
verse flow down the center of the capillary. In the region of the 
gas bubble, there is a tension which produces cracks in the soil, 
and between gas bubbles pore-water tensions produce Compression 
and shrinkage. ben Vey, USA 

2215. Kern, L. R., Displacement mechanism in multi-well 
systems, J. Petr. Technol. (Petr. Trans. 195) 4, 2, 39-46, Feb. 
1952. 

Paper deals with oil-field developments in porous strata by dis- 
placement methods (water or gas injection), and follows Buckley 
and Everett’s study [‘‘Mechanism of fluid displacement in 
sands,”’ Trans. AIME, 146, 107, 1942}. 
general, including also the case of producing wells located be- 
Treatment 


Present paper is more 


tween liquid-liquid interface and place of injection. 
is analytical and results in formulas for calculating saturation dis- 
tribution, cumulative oil production, ete., under various con- 
ditions. Calculations are simplified by introducing empirical 
formula for the saturation at interface, and are found to be 
valid at least for the range between breakthrough and abandon- 
ment. Illustrative example shows calculation procedure in detail, 
but it is not clear if data used apply to an actual field develop- 
ment. P. Wilh. Werner, Sweden 

2216. Sokolov, Yu. D., On the flow of ground water into a 
dra nage ditch of trapezoidal section (in Russian), Prikl. Mat. 
Mekh. 15, 6, 683-688, Nov./Dee. 1951. 

This is an extension and correction of an earlier treatment of 
the same problem [Polubarinova-Kochina and Fal’kovich, AMR 
2, Rev. 280; translated in “Advances in applied mechanics,” 
AMR 4, Rev. 4331]. 


Courtesy of Mathematical Reviews H. P. Thielman, USA 
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2217. Polubarinova-Kochina, P. Ya., On the dynamics of 
ground water with sprinkling (in Russian), Prikl. Mat. Mekh. 15, 
6, 649-654, Nov. /Dee. 1951. 

In this paper there is considered the outflow of ground water 
trom a mound of ground water produced by the uniform sprinkling 
of a bounded region of a pervious laver of soil supported by an im- 
pervious layer. The results consist in a graphic description of the 
known explicit solution w(c, ¢) of the differential equation “, = 
wu, > flr, t) under various boundary conditions. 

Courtesy of Mathematical Reviews H. P. Thielman, UsA 

2218. Galin, L. A., Some problems of unsteady motion of 
ground water (in Russian), Prikl. Mat. Mekh. 15, 6, 655-678, 
Nov. Dee. 1951. 

The problems considered deal with the outflow of water from 
mounds of ground water in layers of infinite or finite depths. The 
solution gives the height of the free surface of the water, and the 
velocity potentials in terms of complex integrals of the Cauchy 
tvpe 


Courtesu ot Vath matical Reni ws H. P. Thielman, USA 


2219. Kochina, N. N., The plane problem of the outflow of a 
mound of ground water in a layer of infinite depth (in Russian), 
Prikl. Mat. Mekh. 15, 6, 679-682, Nov. /Dec. 1951. 

This is another treatment of one of the problems considered 
by L. A. Galin (see preceding review). The method used here is 
an adaptation of one used by N. E. Kochin [‘“Sobranie sochinenil’’ 
(Collected works), 2, pp. 277-304, Moseow-Leningrad, 1949] in 
the treatment of an analogous problem in the theory of waves on 
the surface of an incompressible fluid. 


(C‘ourtesnu ot Mathe matical Revie ws H. P. Thielman, USA 


2220. Raedschelders, H. M., Frictional resistance in soil (in 
Dutch). Tech. Wet. Tijdschr. 21, 1, 2; 8-11, 25-31; Jan., Feb. 
1952. 

From different sources in literature, a general review is given 
of what is known about the shearing resistance of soils, cohesive 
as well as noncohesive. 

The determination of the shearing resistance of soils by means 
ol shearing tests, triaxial tests, and cell tests is deseribed. A 
short deseription of some soil-mechanics calculations is given. 


F.C. de Nie, Holland 


2221. Meyerhof, G. G., The tilting of a large tank on soft 
clay, Proc. South Wales Inst. Engrs. 67, 2, 53-71, Feb. 1951. 

An investigation is described concerning the settlement of a 
tank 124 ft in diameter founded on a layer of soft clay of variable 
thickness up to 10 ft maximum, overlying compact sand and 
gravel. Settlements increased with the thickness of the clay, and 
the differential movements caused tilting and fracture of the raft 
foundation. An analysis of the movements in terms of plastic 
How, “elastic settlement,’ and settlement due to consolidation 
shows reasonably close agreement with the observations. Atten- 
tion should be drawn to the plastic analysis, several features of 


which are novel \. W. Skempton, England 


Micromeritics 


2222. Hawksley, P. G. W., The effect of concentration on the 
settling of suspensions and flow through porous media, ‘‘Some 
aspects of flaid flow,” London, Edward Arnold & Co., 114-135, 
1951. 5Os. 

\rguments are presented to justify an expression for the 
~ettling velocity of suspensions applicable to high concentrations. 





APPLIED MECHANICS REVIEWS 


It is supposed that the existence of a uniform settling rate implie. 
an equilibrium distribution such that no relative motion or roty. 
tion of the particles occurs. Under these conditions the inflyene, 
of the other particles on the settling rate of a particular article j. 
regarded as equivalent to an apparent increase of local viscosity 
and their motion in a closed vessel leads to a mean upward velocit 
and an effective increase of density of the fluid. 

For spheres, these effects are accounted for by factors ayplie, 
to the Stokes velocity; for irregularly shaped particles two furt}y 
factors are introduced, one being a shape factor for a sing! 
ticle, and the other taking account of the modification of apparen 
viscosity due to shape. 

Experimental evidence in support of theory is found in pu 
lished data: for dispersed spheres there is good agreement {yo 
7-50°; volume concentration, and for nonspherical particles ty 
shape factors deduced from the formula agree with typical! value. 
for similar materials. Comparison with the theory extended + 
flocculated suspensions is also satisfactory so far as the evide: 
will allow, and there is good agreement in case of settling of no: 
rigid particles (blood cells). 

The formula for flocculated suspensions is also applied to th) 
problem of viscous flow through beds of particles and is found | 
agree quantitatively with previous theoretical and experiments 
relations. 

Paper is accompanied by a comprehensive list of references 

G. H. Lean, England 


Geophysics, Meteorology, Oceanography 
(See also Revs. 1966, 2015, 2190) 


2223. Hsu, E. H., A general equation of horizontal mass 
divergence in the atmosphere, ./. .\/eteor. 8, 6, 395-397, Dec. 195! 
A mathematical expression is presented which gives the hori- 
zontal mass divergence in terms of the curvature of the stream- 
lines and trajectories of the air, its tangential acceleration, and 
the vertical gradient of velocity. The expression is mathemati 
cally exact and takes account of the curvature of the earth: fric- 
tion is neglected. Author states that of the 14 terms in the ex- 
pression only 5 are always negligible. This intricate piece o! 
analysis is useful because only incomplete expressions have bee! 
given by earlier authors. J. S. Sawyer, England 
2224. Saito, N., On the turbulence in the lower troposphere, 
J. meteor. Soc. Japan 29, 11, 378-383, Nov. 1951. 
Middle-seale turbulence, defined as turbulence with scal 
tween that of wind-tunnel turbulence and that of very large sca 
atmospheric turbulence, is studied by analyzing meteorologics 
phenomena in the lower troposphere. The phenomena are oscilli- 
tions of the wind with a period of | to 10 minutes, the diffusion 
of voleanic ashes, and the eddies in thunderstorms. Data, includ: 
ing those from other sources, are given for values of the diffusion 
coefficient k (em?/sec) between 10% and 10! and for values of 1 
scale L (em) between 10% and 10% These data follow Richardson - 
law: k = 0.2L‘”, 
square of the turbulence component is independent ef sea! 


(Reviewer’s note: Ther 


The ratio of the mean velocity to the root mics 


data covering a large range of scale. 
appear to be several printing errors in the exponents © 
tabular data.) Neal Tetervin, U>\ 


2225. Riley, G. A., Parameters of turbulence in the sea, 
mar. Res. 10, 3, 247-256, Dee. 1951. 

Author develops a statistically valid empirical law 
efficients of eddy diffusivity (vertical and horizontal) as func'! 


of stream velocity, seale, and stability. Although there is | 
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janution Of the law, it may perhaps be suggestive for future 
i\poretical development and may prove to be a useful way of ex- 
«ing the exceedingly diverse coefficients. 
Henry Stommel, USA 


ne 


yane and wind direction recorder for Mt. Washington observa- 
tory, Bull. Amer. meteor. Soc. 32, 10, 386-390, Dee. 1951. 

é \ new recording anemometer and wind vane is designed to 
yerate successfully under severe icing conditions. Wind speed 
- ensured by the difference between Pitot and static tube pres- 


2220. Conover, J. H., A new combination anemometer, wind 


sue. the Pitot tube is held into the ‘wind by a vane which also 


ryex tO measure the wind direction. Position of the vane is 
-ansmitted to a remotely located recorder by means of “‘Selsyn”’ 


jors. Pitot-static head, vane, and supports are compactly de- 
es sgned and electrically heated to discourage ice formation. 


Franklin I. Badgley, USA 


2227. Berson, F. A., On the factors controlling the instability 
of long waves in zonal currents, .{rh. Geofys. 1, 187 236, 1951. 
(he motion of the atmosphere is considered on the basis of the 
warized equations of motion and of continuity together with the 
sumption that an additional physical variable, called the 
iviropic Characteristic, has a zero derivative “following the 


) jion.’ The rotation of the earth is neglected. The wave 
ions of the equations are studied and criteria of instability 

) iained. As examples of the many results obtained may be cited 

y f | that horizontally uniform baroclinic zonal currents in middle 


high latitudes are dynamically unstable; (2) that the 
operties Of waves of maximum growth rate explain features of 
idly deepening disturbances in the westerlies; (3) small-scale 
chanical turbulence is chiefly controlled by the Richardson 
unber, While large-scale turbulence is controlled by this number 
gether with the dimensions of incipient eddies. 
sy of Mathematical Reviews = G. C. MeVittie, England 


2228. Scorer, R. S., Gravity waves in the atmosphere, -1/ch. 

~ \eteorol. Geophys. Bioklimatol (A) 4, 176-198, 1951. 
Gravity waves of period short enough for the earth’s rotation to 
‘negleeted are considered, The waves are propagated through 
r moving horizontally, whose velocity and static stability vary 
‘height. The problem is reduced to a differential equation for 
e, ie vertical velocity as a function of height. The boundary condi- 
us are zero vertical velocity at the ground and finiteness of 
tie energy. Examples are worked out for airstreams in 
wh the stability and velocity are given functions of the height: 
proved that very different results are obtained according «as 
ese ftunetions are changed. Unstable waves are also considered 
‘is argued that they can occur only in very special cireum- 
es and cannot lead to a phenomenon in which one wave 

gil predominates. 
/ of Mathematical Reviews Gi. C, MeVittie, england 


Lubrication; Bearings; Wear 
(See also Rev. 2097) 


2229. Burwell, J. T., and Strang, C. D., On the empirical law 
‘adhesive wear, J. appl. Phys. 23, 1, 18-28, Jan. 1952. 
\uthors start from the premises that wear increases in a general 
\ith distance of travel or time of running, but generally not 
ear fashion, and that wear generally decreases with in- 
svg hardness of the rubbing surfaces. 
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A simple flywheel apparatus is described with a rubbing pin ot 
several shapes, cylindrical, conical, and spherical. For a number 
of different low loads, the volume of abraded material is linear with 
distance of travel, provided that a steady condition of operation 
was reached before any data were taken. The highest load corre- 
sponded to about */; the yield strength of the rider material. 
Experiments in a higher stress region, where the rate of wear in- 
creases very rapidly with stress to relatively high values, indicate 
that the sharp increase in slope of the h/L-P vs. pressure curve 
(h is average depth of material removed, 1 distance of travel, P 
average normal stress over the nominal contact area) cannot be a 
result of breakdown of the liquid lubricant film at some critical 
stress. The bearing of the results on the running-in of machine 
parts is discussed. R. Schnurmann, Hngland 


2230. Blok, H., Viscosity-temperature-pressure relationships, 
their correlation and significance for lubrication, 3rd World Petr. 
Congr., The Hague, 1951. Proc., Sect. 7, 304-319. 

Paper is a review and extension of correlations of pressure-tem- 
perature-viscosity characteristics of some lubricants and = an 
evaluation of the effect of these relations on the performance of 
oil-film bearings. First section reviews existing studies of em- 
pirical P-7-y relations. Such empirical relations are desirable in 
order that viscosity at any pressure and temperature may be pre- 
dicted from atmospheric pressure characteristics. Second section 
deals with the relation of these variables in a ‘similar group”’ ot 
Pennsylvania oils. Blok postulates that for a “similar group,” 
isotherms plotted on w-P coordinates are similar. This implies 
that wat atmospheric pressure alone determines viscosity at any 
pressure. 

Most important phase is considered in third section which deals 
with the influence of pressure viscosity upon oil-film bearings. 
Principal conclusion reached is that only moderate increase in 
load-carrying capacity might be expected. 

Reviewer questions value of pressure-viscosity data obtained in 
falling ball-type viscosimeters in study of oil-film lubrication. 
The steady pressure, low shear-rate conditions in the viscosimeter 
are unlike the pressure-time relations found in bearings. 

Blok’s conclusion that friction may be greatly affected but the 
load-carrying capacity only slightly influenced by pressure vis- 
cosity does not appear to be consistent. Both the film pressure 
and the shear stress are dependent upon the local viscosity, and 
it would therefore be expected that both of these factors would be 
affected only in the area of high film pressure. His analysis does 
not include the pronounced influence of temperature increase in 
the oil film. Raising the viscosity locally would inevitably re- 
sult in a more rapid local rate of heat generation, resulting in 
rise in temperature of the film in that area tending to reduce u 

Joseph B. Bidwell, USA 


Marine Engineering Problems 
(See also Revs. 2022, 2134) 


2231. van Manen, J. D., Results of prolonged tests on a 
Schnitger propeller (in Dutch), Schip en Werf 19, 4, 69-72, Feb 
1952. 

A Schnitger propeller is a propeller with a ring of airfoil section 
and about half propeller diameter, rotating with propeller. Tests 
in Dutch model tank with propellers for coaster and trawler 
showed from 3 to 8°; less efficiency than ordinary propeller. Best 
results (3.307 less efficiency) were obtained with angles of inci 
dence of ring airfoil seetion 8.5 and 10.8 degrees. 

Cveorg Vedeler, Norway 
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2232. van Manen, J. D., Influence of the irregularity of the 
speed field on the design of ship screws (in Dutch), Jngenieur 64, 
2, 0.7-0.11, Jan. 1952. 

In 1919 Betz and Prandtl showed, by means of circulation 
theory, that in a homogeneous velocity field a propeller with 
minimum energy loss could be obtained if ideal efficiency was kept 
constant over propeller radius. For single-serew ships where en- 
trance velocity for inner part of propeller blade is small, this gave 
very small load on inner part. Author defines a wake propeller 
as a propeller which is adjusted in such a way to wake that 
efficiency of system ship plus propeller is maximum. He con- 
cludes that to obtain this it may be of value to increase load on 
inner part of blades. Helmbold and Lerbs have succeeded in 
carrying through theoretical calculation for minimum loss of 
wake propellers, but it is too complicated to be of practical use. 
Instead, author makes use of Wageningen standard series for 
open water propellers, although he admits that calculation ac- 
cording to circulation theory may give better results. From 


standard series he obtains connection between dimensionless 


velocity coefficient and thrust or power coefficients at diameter ot 
maximum efficiency. This connection is used for making design 
diagrams by means of circulation theory for wake propellers. 
Method 


may give somewhat better results than unadapted standard 


No such diagram has, however, been given in paper. 
series. But the limits of such series due to choice of blade see- 


tions, pitch, etc., cannot be totally overcome. For diameters less 
than optimum, method is also complicated. 


Georg Vedeler, Norway 


2233. Todd, F. H., Skin friction resistance and the effects of 
surface roughness, Shiphuilder 58, 519, 754-761, Dec. 1951. 
see AMR 4, Rev. 3105. 


2234. Schoenherr, K. E., Progress in the computation of the 
frictional resistance of ships, “Hydrodynamics in modern tech- 
nol.’ Hydrod. Lab., Mass. Inst. Technol., 101-110, 1951. 

Paper presents a survey of Prandtl’s and von Karman’s earlier 
computations of the turbulent frictional resistance of plates and 
of the author’s analysis of experimental data which led to the de- 
The re- 
sulting “Schoenherr line,” presenting the frictional resistance co- 
efficient plotted over the Reynolds number (established 1932), is 


termination of the constants in von Karméan’s equation, 
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now widely used as the pertinent standard reference curye j) 
naval architecture. Author notes the close agreement of his yp. 
sults with the corresponding ones by H. Schlichting (1934) and 
Schulz-Grunow (1940). Georg P. Weinblum, Germany 


2235. Christensen, G. N., and Williams, E. J., Diffusion jn 
wood, vwstral. J. appl. Sci. 2, 4, 415-453, Dee. 1951, 


2236. Archer, S., Contribution to improved accuracy in the 
calculation and measurement of torsional vibration stresses in 
marine propeller shafting, /nstn. mech. Engrs. Proc. 164, 3, 351 
356, 1951. . 

A further development of the method of determining propelle; 
damping originally proposed by F. M. Lewis [‘‘Torsional vibra- 
tion in the Diesel engine,’ Trans. Soc. nav. Arch, mar. Engrs. 33, 
109-140, 1925]. Also a repetition of AMR 4, Rev. 500, note on 
phase shift in propeller shaft. 

KF. EK. Reed, USA 


Biomechanics 


2237. Peterson, L. C., and Bogert, B. P., A dynamical theory 
of the cochlea, J. acoust. Soc. Amer. 22, 3, 369-381, May 1950. 

Authors study an idealized model with experimentally found 
geometrical and mechanical constants as functions of one space- 
coordinate «(0 <r < 1). 
tions So(.r) represent scala vestibula and scala tympani. 


Two channels with equal cross sec- 
These 
are separated by «a membrane (basilar membrane) of width b(.), 
stiffness A(.r), and a constant mass density m, including the mass 
of the cochlear duct; So(r) and b(r) are linear functions, A(x) is 
exponential. Model is driven at the oval window (x = 0); the 
round window is terminated by a membrane; driving forces and 
responses are small; basilar membrane is an assemblage of inde- 
pendent pistons; dissipation is disregarded, 

Results: 
together with boundary conditions at .. = 0 (round window) and 


Kquations for planar compression waves are set up 


Velocity of propagation of waves and pres- 
Broad agreement is 
An equiva- 


x = / (helicotrema). 
sures is calculated and plotted against. .. 
found bet ween these data and experiments of Békésy. 
lent cireuit for the cochlea model is analyzed, 

Hans Biiekner, German) 








